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Genus tv. Neutral Saber with a ah of Magna 7a; of 
M agnefian Salts; 


FE have already ſeen in the hiſtory of 443 
that magneſia naturally combines with thoſe 
ſalts, forming by that combination a peculiar 

genus of neutral fates. Thoſe neutral ſalts are as yet 

but imperfectly known, few chemiſts having made them 
the ſubject of their inquiries. The celebrated Dr 

Black firſt diſfinguiſhed them as a peculiar genus of 

falts ; they were before confounded with other neutral 

falts, kving an earthy baſe. 

Magneſian ſalts poſſeſs generic characteriſtics; A1. 
moſt all of them are ſalt and bitter; and they may be 
obtained, though not without difficulty, i in regular cry- 
ſtals. Moſt of them diſſolve very readily in water, and: 
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ſome even attract the moiſture of the atmoſphere. They 
are eaſier decompoſed than ammoniacal or calcareous 
falts : barytes, lime, the fixed alkalis, and even ammo- 
niac in part, rob them of their acids. Ammoniac en- 


ters into union with both magneſia and an acid at the 
{ame time; and thus forms ammoniaco-magneſian ſalts, 


conſiſting of three principles. | 
In this chapter we mean to examine fix of thoſs | 


falts; namely, magneſian ſulphate 'or Epſom falt, mag- 
neſian nitrate, magneſian muriate, magneſian borate, 


magneſian fluate, and magneſian carbonate.” 


Species J. Sulphate of Magneſia, or Epſom Salt. 


THE neutral ſalt formed by the combination of the 
fulphuric acid with magneſia, has received the name 
of Epſom ſalt, from Epſom wells in England, where it 
was formerly obtained in great abundance. It is like- 
wiſe found in the waters of Egra, Sedlitz, and Seyd- 


fchutz. Its proper name is fulphate of nage ia, or 


magneſit an ſulphate. 
This ſalt has a very bitter taſte, fram which it has 


been called bitter cathartic ſalt. In commerce it ap- 
pears in ſmall needles, terminating in very ſharp point- 
ed pyramids; in which ſtate it is pretty much like ſul- 
phate of ſoda, or Glauber alt: but it is of a more bit- 
ter taſte, does not effforeſce in the air, and when re- 
gularly cryſtallized, giyes cryſtals of a very different 
form. When ſuffered to cryſtallize ſpontaneouſly, its 
cryſtals are fine quadrangular priſms, terminating in 
pyramids, which are alſo quadrangular. The ſides of 
thoſe priſms and pyramids are ſmooth and plain, and 


the cryſtals are generally ſhorter and thicker than 


thoſe of ſulphate of ſoda. All its other properties, as 
we 
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we ſhall ketcattct ſee, concur to diſtinguiſh it from that 


perfect neutral ſalt. 

Sulphate of magneſia, like ſulphate of ſoda and he- 
rax, retains in its cryſtals enough of water to make it 
ſuſceptible of aqueous fuſion. The moſt moderate 
heat is ſufficient to melt it : when cooled after this fu- 
ſion, it becomes a ſhapeleſs maſs. If it remain expo- 
ſed to fire after this aqueous liquefaction, it dries into g 
white friable maſs, which is the falt unaltered, only 
without the water which entered into its cryſtals. A 
very i \tenſe heat is requifite to bring magneſian ſul- 
phate to an actual igneous fuſion. This falt in cryſtals 
contains a quantity of water nearly N to * its 
weight. | 

Macquer and ſeveral other chemiſts ſay, that when 
expoſed to the air, it becomes ſomewhat moiſt, and that 
it may be diſtinguiſhed by this property from ſulphate 
of ſoda which effloreſces. Bergman again informs us, 
that when magnefian ſulphate is expoſed to the atmo- 
ſphere in a dry ſtate, it immediately loſes its tranſpa- 
rency, and is at length reduced to a white powder: he 
adds, that the magneſian ſulphate in ſmall needles, 
which 1s commonly ſold in the ſhops, owes its moiſt 
deliqueſcent appearance to the magneſian muriate 
which it contains, M, Butini, a citizen of Geneva, to 
whom we are indebted for a number of yaluable expe- 
riments on magneſia, mentions his having found ſul- 
phate of ſoda, or Glauber ſalt, in Engliſh Epſom falt; 


and to this the efloreſcence may be attributed. But 
pure ſulphate of magneſia, though it lofes its tranſpa- 


rency in the air, is far from being ſo liable to efflo- 


reſcence as ſulphate of ſoda, which at the end of a cer- 


tain time is entirely reduced to duſt. 


Sulphate of magneſia diſſolves in water ſo readily, char 
rather ln than two parts of cold water are ſufficient 
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to maintain one part of this ſalt in ſolution; and warm 
water diſſolves a quantity of it equal paarly to twice its 
own weight. It cryſtallizes by cooling; but in order to 
obtain it in very regular cryſtals, we leave the ſolution 
to cryſtallize when eold by ſpontaneous evaporation. 

This ſalt ſuffers no alteration from either ſiliceous or 
aluminous earth. 

Barytes decompoſes it, having a greater affinity than 
magneſia with the ſulphurie acid. 


Lime, for the ſame reaſon, decompoſes it. If a little 


ſulphate of magneſia be poured into lime-water, or a 
certain quantity of lime- water be poured into a ſolu- 
tion of this falt, a precipitate is produced, conſiſting 
of magneſia and calcareous ſulphate. Recourſe may 
be had at any time to the precipitation, as a ſure crite- 


rion to enable us to diſtinguiſh magneſian ſulphate from 


ſulphate of ſoda. 
The pure fixed alkalis Wik wie decompoſe ſulphate 


of magneſia. Cauſtic ammoniac has the ſame influence 
on this falt; and as it does not decompoſe calcareous 
ſulphate, we learn from theſe facts, that it has a 
ſtronger affinity with the ſulphuric acid than magneſia, 
and a weaker than lime. Thus we gain a certain crite- 
rion by which we may diſtinguiſh when magneſian ſul- 
phate exiſts in water. In this manner, by the uſe of 
cauſtic ammoniac, pure magneſia, of which we gave 
the hiſtory in entering on the conſideration of faline 
matters, may be obtained. Yet Bergman has obſerved, 
that ammoniac does not effect an entire precipitation 
of the magneſia of Epſom ſalt; part ſtill remains unal- 
tered. Ihe liquor in which the two ſubſtances are 
mixed, maintains both ammoniacal and magneſian ſul- 
phate in ſolution at the ſame time. Chemiſts have diſ- 
covered that theſe two falts join to form a third, con- 
fiſting of an acid and the two baſes. But to prevent 
. miſtakes, 
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miſtakes, we muſt. obſerve, that though theſe ſalts be 
found together in the ſame water, yet the one conſiſts of 


ammoniac in combination with the ſulphuric acid, 


while the other is a combination of magneſia with the 
ſame acid. Each poſſeſſes a diſtinct portion of the 
acid; both the baſes are by no means in union with 

the farae portion of the acid: yet theſe two ſulphates 

have a pretty ſtrong mutual affinity; they cryſtal- 
lize together, and thus produce what may be call- 

ed a triple ſalt, or ammoniaco-magneſian ſulphate. 

We know not well in what manner magnefian ſul- 
phate affects thoſe neutral ſalts which have for their 
baſe a fixed alkali or ammoniac : probably it would 
decompoſe the nitric and the muriatic ſalts with theſe 
baſes by a double affinity. 

M. Quatremere Dijonval aſſerts, in a letter to M. de 
Morveau, (Journal de Phyfique, May 1780, vol. xvii. 
page 391.), that when a ſolution of ſulphate of magne- 
fia is brought inte contact with a ſolution of ammo- 
niacal ſulphate, the former ſalt is entirely precipitated 
without being decompoſed: it falls to the bottom of 
the glaſs in large cryſtals, the taſte of which indicates 
their nature. He aſcribes this effect to the property 
which ammomacal ſulphate poſſeſſes, of attracting wa- 
ter from ſulphate of magneſia, which he believes ts 
cryſtallize very readily. But this is a miſtake; for the 
falt cryſtallized on this occaſion is a real triple ſalt, or 
ammoniaco-magnefian ſulphate, as I know from une- 
quivocal experiments. 

The carbonic ſalts and magneſian ſulphate mutually 
decompoſe each other. When a ſolution of carbonate of 
dotaſh or ſoda is poured into a ſolution of magneſian ſul- 

hate, a double decompoſition and a double combination 
ke place. The ſulphuric acid of Epſom ſalt combines 
| A3 „ 
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With the 3 "WY and the carbonic acid ſeparated 
from the alkali unites with the magneſia to form the 
neutral ſalt known by the name of mild or efferv: ſcent 
 magneſi, ia, and which we call carbonate of magnef/ia. 


The mild magneſia, uſed in medicine as an excellent 


purgative, is prepared in this manner. We will give a 
minute deſcription of the proceſs at the end of this 
chapter. 

According to M. Dijonval, when a ſolution of ſul- 
phate of lime is mixed with a ſolution of ſulphate of 
magneſia, the latter ſalt is precipitated: but the quan- 
tity of calcareous ſulphate that can be maintained in fo. 
lution is ſo ſmall that this phenomenon is ſcarcely dif- 
cernible. Calcareous nitrate and calcareous muriate 
likewiſe decompole ſulphate of magneſia, and are de- 
compoſed by it in their turn: but we cannot thiak this 
fact warrants the concluſion which M. Dyonval dedu- 
ces from it, namely, that the nitric and the muria- 
tic acids have \a greater affinity than the ſulphuric 
acid with magneſia; for it is evident that doubly 
elective attraction acts in theſe inſtances. 
| Bergman ſays, that a quivtal of ſulphate of magne- 
ſia in cryſtals contains nineteen parts of pure magne- 
ſia, thirty-three of ſulphuric acid, and forty-eight of 
water. 

Sulphate of n or Epſom ſalt, is of confilles 
able uſe in medicine. It is a good purgative, and ads 
at the ſame time as a diſcuffive. It is even preferred to 
other purgative ſalts, on account of its extreme ſolu- 
bility. It is either given by itſelf, diſſolved in wa. 
ter, in doſes of from one to two ounces; or a dram of 
two of it is adminiſtered along with ſome other medi 
eine. Moſt waters that are naturally purgative deri 
their mineral qualities from it, more eſpecially thoſe 0 
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ed Egra, Sedlitz, and Seydüchutr: but ey likewiſe con- 
Kb tain muriate of magnefia. 
nt . | 
7 3 
6 Species II. Magnefian Nitrate. 
85 MaGcNESIAN nitrate, which chemiſts have hitherto 
called nitre o magnefia, or nitrated magneſia, has 
ul- been examined by Bergman. That illuſtrious che- 
of milt ſays, an artificial - ſolution of this falt gives, after 
1 a proper evaporation, priſmatic, quadrangular, and 
55 ſpathoſe cryſtals, without pyramids. 
7 5 This ſalt has an acrid and very bitter taſte; est de- 
. compoſes it; and it imbibes moiſture in the ar. I 
ho diſſolves very readily in water; a flow evaporation is 
5 requiſite to make it cryſtallize ; and we are even ſo 
Re: imperfectly acquainted with the laws of its cryſtalliza- 
8 tion, that we cannot make it aſſume a regular form at 
58 pleafure, like many of the other ſalts, Barytes, lime, 
"| and the alkalis, decompoſe it. 
* g As magneſian nitrate is found diſſolved in mother- 
water of nitre, M. de Morveau has propoſed precipi- 
ner tation by lime-water, as a method of obtaining the 
3 magneſia in the great way. This proceſs, being ſo 
EY cheap and eaſy, might be employed with great advan- 
3 tege ; but as the ſame chemiſt has obſerved that freſh | 
th lime-water precipitates pure calcareous nitrate when | 
RP it is diſſolved in too ſcanty a proportion of water, the | 
ſolu. magneſia obtained by this proceſs would not poſſeſs the | 
1 degree of purity requiſite to render it an uſeful medi- 
oY cine, unleſs the mother-water | were diluted in a large 
ok quantity of common water. 
ew The ſulphuric and the fluoric acids diſengage the a- | 
BY cid from nitrate of magneſia. The boracic acid like- | 


Egr: 


A 4 wiſe 


=. _ Salts, 


97 


wiſe ſeparates it with the help of heat. i in conſequence of 


its fixity. Theſe properties of this ſalt have been point- 
d out by Bergman. | 
M. Quatremere Dijonval, who has examined many 
of the combinations of magneſia, has found magneſian 
nitrate to poſſeſs ſome properties very different from 
thoſe aſcribed to it by the chemiſt of Upſal. He tells 
| us, that he obtained exyitals of magneſian nitrate, not 
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are not leſs difpaſed to eryltallization and efloreſcence fl 


than calcareous ſalts to attract moiſture. 


Nitrate of magneſia appears to be capable of decom- 


poſing ſulphate of potaſh, ſoda, or ammoniac, by 
double affinity. But theſe decompoſitions are not 
fo obſervable when ſolutions of the ſalts are mix- 
ed together, as the decompoſitions effected by cal- 
careous. nitrate ; becauſe the nitrates of potaſh, ſo- 
da, or ammoniac, as well as the ſulphate of magneſia, 
conſequently produced, are all very ſoluble in water; ; 
whereas the ſulphate of lime produced by the decom- 
poſition of ſulphate of potaſh, ſoda, or ammoniac by 
calcareous nitrate, gives a very copious precipitate. By 
evaporating the liquors, howeyer, we can make our- 
ſelves certain of the effects produced by magneſian ni- 
trate on the above-mentioned ſalts. Nitrates are found 
to be formed by the union of the alkalis with the ni- 
tric acid, and ſulphate of magneſia by the combination 
of ſulphuric acid from the decompoſed falts with the 
baſe of magneſian nitrate. 


M. Dijonval mentions a fact which well deſerves the. 


attention of chemiſts. It i 18 the precipitation of mag- 
neſian nitrate by calcareous nitrate. When pure tran- 


ſparent ſolutions of theſe two ſalts, ſays he, are mixed 


together, the magneſian nitrate is immediately depo- 


' fited on the bottom of the veſſel in a cryſtalline form, 
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and 
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d not at all altered; but the calcareous nitrate re- 
mains diſſolved in the Javas-- It is very ſingular, that 
of two ſalts which will remain diffolved if they be 
kept ſeparate, one is inſtantly precipitated in cryſtals 


when they are brought into contact with each other. 


M. Dijonval thinks, as we have mentioned above, that 
this depends on the ſtrong tendency of calcareous ni- 
trate to combine with water. This ſalt being, in his 
opinion, capable of abſorbing a greater quantity of wa- 
ter than what is neceſſary to maintain it in ſolution : 
when mixed with a ſolution of magneſian nitrate, 
which has an equal tendency to cryſtallization, it robs 
this laſt ſalt even of the water of its cryſtals; and the 
magneſian nitrate then acquiring greater ſpecific gra- 
vity, is precipitat.d ina cryſtalline form. There are, 
however, ſeveral difficulties not ſolved by this expla- 
nation. How can any falt, however great its ten, 
dency to ſolution, abſorb the water belonging to the 
cryſtals of another ſalt, when it is itſelf already com- 
bined with a quantity of that liquid ſufficient to main- 
tain it in ſolution? If it be anſwered, that it is not ſa- 
turated with water, there muſt then be a certain point 
of ſaturation, at which calcareous nitrate would ceaſe 
to precipitate magneſian nitrate ; and this ſhould ſurely 
have been ſhown. But though this were granted, how 
could calcareous nitrate deprive magneſian nitrate of 


the water of its cryſtals, and yet ſuffer it to be precipi- 


tated in a cryſtalline form? Laſtly, How is it poſſible 
that magneſian nitrate, after loſing its water of cryſtal- 


1ization, can be inſtantaneouſly precipitated in ery- 


ſtals? We are thus induced to think that ſome parti- 
culars muſt have eſcaped M. Dijonval's obſervation ; 
and that the true cauſe of this phenomenon is not 
likely to be diſcovered till ſuch time as the experiment 
þas been again and again repeated with various quan- 

tities 
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ttities of water, and of the ſalts, as well as in various 


temperatures, &e. 

Magneſian nitrate is not evplind to any uſe e in 
the arts or in medicine. Its ſtrong taſte, its tendency 
to deliquiate, and indeed all its properties, lead us to 
think, that it would act powerfully on the animal œco- 
nomy ; and it is much to be wiſhed that it were tried 
as a diſſolvent and inciſive in all caſes in which medi- 


cines of that nature are requiſite. 


Species BE: Magnefian Muriate. 


Tais falt, which is a ſaturated combination of the 
muriatic acid with magneſia, exiſts in all ſalt waters, 
and m all waters containing magneſian ſulphate in a 
ſtate of ſolution ; ſuch as thoſe of Epſom, Egra, Sed- 


itz, and Seydſchutz, as well as many others. It is much 


more common than 1t was once thought to be. 
Magneſian muriate has a very bitter hot taſte. Berg- 
man lays, that the only way of obtaining it in cryſtals 
is by expoling a ſolution of it, highly concentrated by 
evaporation, to a ſudden and extreme cold. It is then 


obtained in the form of ſmall needles, having a ſtrong 


tendency to deliquiate. The ſolution is commonly a 
tranſparent jellv : But M. Dijonval ſays, that he ob- 
tained this ſalt in a regular permanent form; and 
that it has a tendency rather to effloreſce than to deli- 
quiate. | 

Magneſian muriate is decompoſed and deprived of . 
its acid by the action of fire. It is very difficult to 
drive off the laſt remains of the acid : after this opera- 
tion the magneſia becomes cauſtic. 


When this ſalt is expoſed to the air, it appears to at- 
i tract 
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tract moiſture eagerly, and is ſoon diſſolved into a li- 
quid. Bergman and ſeveral other chemiſts have taken 
notice of its poſſeſſing this property. M. Dijonval, 
however, ſays, that magneſian muriate, like mag- 
neſian nitrate, rather effloreſces than attracts moi- 
ſture. But this aſſertion needs farther confirmation by 

experiment. 
Magnefian muriate diſſolves very readily i in water; 
it even appears, that a portion of the fluid equal to it- 


ſelf in weight is ſufficient to maintain any quantity of 


this ſalt in ſolution. It is very difficult to obtain this 
ſalt in regular cryſtals. Evaporation by heat ſucceeds 
very ill; for it concentrates the liquor too much; 
which, when cooled, aſſumes almoſt always the con- 
ſiſtency of a jelly. Spontaneous evaporation in a ſum- 
mer temperature is more likely to cryſtallize this 
ſalt: but even this method is attended with great dif- 


ficulties. 
Muriate of magneſia, heated in a retort with fili- 


ceous earth and clay, gives out its acid; but as the ac- 


tion of fire alone is ſufficient to produce this effect, it 
is not to be attributed to the earths. 

Barytes and lime decompoſe this ſalt by precipitating 
the magneſia. As the mother-waters of muriate of 
ſoda in ſalt ſprings contain muriate of magneſia mixed 
with calcareous muriate, the magneſia which theſe ſalts 
contain may be precipitated in the great way, and at a 
ſmall expence, by means of lime- water. 

The fixed alkalis and cauſtic ammoniac have a great- 
er affinity than magneſia with the muriatic acid, and 


cauſe the baſe of magneſian muriate to precipitate. 


The muriate of potaſh, ſoda, or ammoniac, according 
as the one or the other of theſe ſalts has. been employ- 


ed, remains diſſolved in the liquor. Ammomac does 
| not 
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not churely Aan this ſalt, but forms a triple | 


eryſtallizable muriatic ſalt with the N portion 
of it. 

The ſulphuric and the nitric acids decompoſe this 
falt, ſeparating the muriatic acid with efferveſcence. 
In order to effect theſe decompoſitions, a mixture, con- 
ſiſting of one part of either of theſe acids and two 
parts of muriate of magneſia, is to be diſtilled in a glaſs 
retort. The acid belonging to the magneſian muriate 
is yolatilized, while the other acids being ſtronger, 
combine with the magneſia to form magneſian ſul- 
phate or nitrate. The boracic acid likewiſe diſenga- 
ges the muriatic acid with the help of heat. 

Magneſian muriate decompoſes ſulphurie and nitric 


' falts, with a baſe of fixed alkali or ammoniac, by the 


way of double affinity. But in order to render' theſe 
decompoſitions apparent, the ſolutions of the ſalts muſt 


firſt be poured upon a ſolution of magneſian muriate, 
and then evaporated, or mixed with ſpirit of wine; for 


the new ſaline matters formed by the decompoſition 
remain diffolved in the water after it is effected. 
When muriate of magneſia is brought into conta& 


with muriate of potaſh, and both are in a ſtate of ſo- 


lution, the former ſalt is precipitated in cryſtals, ac- : 
cording to M. Dijonval, in conſequence of its having 


a much greater tendency to cryſtallization than the 


other ; which takes poſſeſſion of the water by which it 
was maintained in ſolution. But it is difficult to con- 
ceive how any ſalt which has ſo ſmall a tendency as 
muriate of potaſh to diſſolve or deliquiate, can rob ano- 
ther ſalt, ſo ſoluble as magneſian muriate, of the water 
by which it was diſſolved. The ſame chemiſt informs 


us, that when a ſolution of magneſian muriate is mixed 


with a ſolution of calcareous muriate, the former ſalt 
is precipitated in cryſtals, But farther experiments 
| | are 
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are neceſſary to give theſe aſſertions ſuch authority as 
may intitle them to rank among the elements of the 
chemical ſcience. Very likely the cryſtals precipita- 
ted are not pure, but to be referred to the claſs of __ 
falts. 

Magneſian muriate is not applied to any uſe: but, 
in my opinion, it might be very happily uſed in medi- 
eine as a purgative and diſſolvent Phyſicians always 
adminiſter ſmall quantities of it when they preſcribe 
Epſom or Sedlitz waters, or grey marine ſalt; for thoſe 
ſubſtances ſtill contain more or leſs of it. 


Species IV. M agnefian Borate. 


Tais name is given to th dd of the bora- 
cic acid with magnefia. This falt is ſcarce known. 
Bergman has obſerved, that when a portion of magne- 
ia is caſt into a ſolution of the boracic acid it is flowly 
diſſolved. This liquor, when evaporated, affords gra- 
nulated cryſtals of an irregular form. 

Fire melts, but does not decompoſe this falt. The 
acids decompoſe it by attracting the magneſia, and ſe- 
parating the boracic acid. Spirit of wine likewiſe car- 
ries off the acid, leaving the magneſia by itſelf. It 
appears therefore that magneſia does not adhere very 
| cloſely to the acid of borax. | 

We muſt therefore confeſs ourſelves to be very little 
acquainted with the properties of this ſalt, as chemiſts 
have made but yery few experiments upon it. 


Species 


Species V. Magnefian Fluats. 


MA NESsI1A in combination with the fluoric acid re- 


ceives the name of magne/ian fluate, and is not better 


known than magnefian borate, | Bergman is the only 
_ chemiſt who has ſaid any thing of it. According to him, 


the fluoric acid diſſolves magneſia very quickly; and 

when the acid is nearly ſaturated, a great part N 108 

new-formed falt is precipitated. 
The ſolution affords, by ſpontaneous evaporation, a 


Kind of tranſparent froth which hangs to the ſides of 
the veſſel, conſiſting partly of long and very fine cry- 


ſtalline threads, There are at the ſame time obtained, 
in the bottom of the vellel, ſpathoſe cryſtals in hexa- 
gonal priſms, terminating in a ſhort pyramid conſiſting 
of three rhombs. This ſalt is liable to no alteration 
from even the moſt extreme viblence of fire. No acid 
has ſtrength to decompoſe it in the humid way. This 
neutral fluoric falt, to which Bergman has attributed 
ſuch extraordinary properties, is well worthy of a more 
n examination. 


Species VI. Magnefian Carbonate. 


 Turs falt, to which Dr Black, the firſt diſcoverer of 


it, has given the name of mild or efferve/cing magneſ/ia, 


is formed, as the name we have given it indicates, by a 
ſaturated combination of magneſia with the carbonic 

acid. It is commonly prepared by precipitating a ſo. 
lution of magneſian ſulphate with carbonate of potaſh 
or ſoda, in a way which we ſhall deſcribe at the end 


of this article, 


Magneſian carbonate has moſt generally an earthy 
appearance: 


" 15 


appearance: it is in the form of a very white powder. 
| Yet Bergman and M. Butini of Geneva obtained it in 
cryſtals by the proceſs which we are; hereafter to de- 
ſcribe; | Like all other carbonic ſalts, it may contain 
either a greater or a leſs proportion of the acid; and 
its properties vary according to the proportion in 28 
the acid exiſts in it. Its taſte is crude and earthy. 


But it affects the inteſtines i in a more d manner; 


for it is purgative. 

This ſalt, when expoſed to fire in a ehe loſes 
both the water and the acid which it contains. M. 
Tingry apothecary at Geneva, has obſerved, that when 
efferveſcing magneſia is calcined in the great way, it 
bubbles, and exhibits on its ſurface the motion of a 
fluid. This phenomenon is owing to the diſengage- 
ment of the acid gas. There ariſes out of the crucible 
a thin vapour, which depoſites on contiguous bodies a 
white duſt that is readily known to be magneſia car- 
ried off by the current of the carbonic acid. If a 
warm body be immerſed in the crucible, the ſalt ad- 
heres to it; a cold body attracts ſtill more. Towards 
the end of the operation, the magneſia diſplays a bluiſh 
phoſphoric light, which in the dark is very diſcern- 
ible. | 

By calcining carbonate of W 7 in loſs veſſels, 
with a pneumato-chemical apparatus, we obtain water 
and the acid of the ſalt. M. Butini, who performed 
this operation in a very exact manner, informs us, from 
a calculation founded on the products which he ob- 
tained, that thirty-two' grains of common magneſia 
(what he calls common magnefia is a kind of magneſian 
carbonate prepared for pharmaceutical purpoſes, and 
not completely ſaturated with the acid) conſiſt of about 
thirteen grains of pure earth, twelve of the acid, and 

| ſeven 
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ein in baten with the fluoric acid re- 
deives the name of magneſian fluate, and is not better 
known than magneſian borate, | Bergman is the only 
chemiſt who has ſaid any thing of it. According to him, 
the fluoric acid diſſolves magneſia very quickly; and 
when the acid is nearly ſaturated, a great 5 of 108 
new-formed ſalt is precipitated. . | 

The ſolution affords, by ſpontaneous evaporation, a 
kind of tranſparent froth which hangs to the ſides of 
the veſſel, conliſting partly of long and very fine cry- 
ſtalline threads, There are at the ſame time obtained, 
in the bottom of the vellel, ſpathoſe cryſtals in hexa- 
gonal priſms, terminating in a ſhort pyramid conſiſting 
of three rhombs. This ſalt is liable to no alteration 
from even the moſt extreme violence of fire. No acid 
has ſtrength to decompoſe it in the humid way. This 
neutral fluoric ſalt, to which Bergman has attributed 
ſuch extraordinary properties, is well worthy of a more 
8 examination. 


Species VI.  Magnef an Carbonate. 


Tr1s falt, to which Dr Black, the firſt indent of 
it, has given the name of mild or efferve/cing magne/ia, 
is formed, as the name we have given it indicates, by a 
ſaturated combination of magneſia with the carbonic 
acid. It is commonly prepared by precipitating a ſo. 
lution of magneſian ſulphate with carbonate of potaſh 
or ſoda, in a way which we ſhall deſcribe at the end 


of this article, 


Magneſian carbonate has moſt generally an earthy 
appearance: 
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appearance: it is in the form of a very white powder. 
Let Bergman and M. Butini of Geneva obtained it in 
cryſtals by the proceſs which we are hereafter to de- 
ſcribe; | Like all other carbonic falts, it may contain 
either a greater or a leſs proportion of the acid; and 
its properties vary according to the proportion in which. 
the acid exiſts in it. Its taſte is crude and earthy. 
But it affects the inteſtines in a more ſenfible manner; 
for it is purgative. 
| This ſalt, when expoſed to fire in a | epielble; loſes 

both the water and the acid which it contains. M. 
Tingry apothecary at Geneva, has obſervel, that when 
efferveſcing magneſia is calcined in the great way, it 
bubbles, and exhibits on its ſurface the motion of a 
fluid. This phenomenon is owing to the diſengage- 
ment of the acid gas. There ariſes out of the crucible 
a thin vapour, which depoſites on contiguous bodies a 
white duſt that 1s readily known to be magnefia car- 
ried off by the current of the carbonic acid. If a 
warm body be immerſed in the crucible, the ſalt ad- 
heres to it; a cold body attracts ſtill more. Towards 
the end of the operation, the magneſia diſplays a bluiſh 
phoſphoric light, which in the dark is 1 en 
üble. | 

By calcining carbonate of magneſia in elofs veſſels, 
with a pneumato-chemical apparatus, we obtain water 
and the acid of the ſalt. M. Butini, who performed 
this operation in a very exact manner, informs us, from 
a calculation founded on the products which he ob- 
tained, that. thirty-two' grains of common magneſia 
(what he calls common magneſia is a kind of magneſian 
carbonate prepared for pharmaceutical purpoſes, and 
not completely ſaturated with the acid) conſiſt of about 


nn grains of pure earth, twelve of the acid, and 
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ſeven of water. Bergman reckons a * of this 


falt to contain twenty-five or thirty parts of the acid, 
according to ĩts particular ſtate, thirty of water, and 
forty - five of pure magneſia. If expoſed to a more in- 


tenſe heat, after loſing its acid it is agglutinated and 


becomes hard, like pure or cauſtic magneſia. 


Magnefian carbonate fuffers no very remarkable all 
teration from air; yet, when expoſed to a damp at- 
moſphere, it aſſumes the form of little 9 and ap- 
pears to deliquiate in ſome degree.  _ 

Water diſſolves but a very ſmall proportion of this 


ſalt; and its ſolubility in water varies, according as if 


contains more or leſs of the acid. When a quantity 
of the ſalt is mixed with a ſmall portion of water, it 
compoſes a kind of paſte ; which, however, is not very 
tenacious, and dries up without acquiring conſiſtency 
or ſhrinking into a ſmaller bulk. If diluted in a very 


large proportion of water, magneſian carbonate diſſolves 


gradually, at the rate of a quarter of a grain of the ſalt 
to an ounce of the fluid; as appears when the liquor 


is evaporated. But there are ways of making this ſalt 
diſſolve in a much larger proportion ; which we will 


immediately mention. 
Pure earths do not decompoſe 3 of magneſia. 


Lime robs it of its acid. Lime-water poured into a 


ſolution of this ſalt, occaſions an obſervable precipita- 
tion, however ſmall the quantity of the neutral falt 
diſſolyed in the water. The precipitate conſiſts of car- 
bonate of lime, and a little cauſtie magneſia, which is 
known to be almoſt inſoluble. | 

The fixed alkalis and cauſtic ammoniac likewiſe de- 


compoſe this ſalt: for they, as well as lime, have a 


greater affinity than magneſia with the carbonic acid. 
The reſults of theſe mixtures are carbonate of potaſh, 


S _ ſoda, 
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ſoda, or ammouiac, and pure cauſtic magnefia,—which | 
is precipitated. 
The ſulphuric, the nitric, and the muriatic ackd | 
decompoſe magneſian carbonate in a directly contrary 


way, and by that means complete the analyfis of this 


neutral falt, "They unite with the magneſia, with 
which they have a ſtronger affinity than the carbonic ; 
and they occaſion an efferyeſcence by diſengaging that 
acid under a gazeous form. The carbonic acid which 
eſcapes on the occaſion is diſtinguiſhed by its uſual 
characteriſtics. M. Butini obſerved, in his experi- 
ments, that it was rather the fire than the acids which 
diſengaged the carhonic acid; and that each of thoſe 
ſalts ſeparated a different quantity. Thus, for in- 
ſtance, he found the munatic acid to diſengage more 
than the nitric, and the nitric more than the carbonic, 
From theſe facts he concluded, that neutral falts, con- 
fiſting of magneſia in combination with an acid, name- 
ly ſulphate and nitrate of magnefia, ſtill retain a por- 
tion of the carbonic acid. 
The carbonic acid poſſeſſes the property of render- 


| ing carbonate of magnefia much more ſoluble than the 


pure falino-terreous matter. M. Butini's late experi- 
ments have been chiefly directed to determine the 
phænomena of this ſolution. He has diſcovered, that 
when any quantity of common magneſia, not ſaturated 
with the carbonic acid, is thrown into water in a ga- 
zeous ſtate, or impregnated with the acid, the magne- 
ſia immediately abforbs as much acid from the wa- 
ter as is requiſite to ſaturate it, and even does not dif- 
ſolve till it be ſuper-ſaturated. This ſolution commu- 
vicates a green tincture to ſyrup of viols. When 
expoſed to cold, it loſes its excefs of acid ; but the 
magneſia is not ſeparated from the water, even though 

VoI. II. | B | it 
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it be frozen into ice. When a ſolution of magneſia, 
ſuper-ſaturated with carbonic acid, is expoſed to heat, 
it loſes its tranſparency, but regains it when ſuffered 
to cool. This fingular phænomenon offers to our ob- 
ſervation, as M. Butini has very well obſerved, a new 
kind of ſalts, to which it is peculiar to diſſolve in a 
larger proportion in cold than in hot water. The 
more magneſia any gaſeous ſolution contains, the ſoon- 
er does it loſe its tranſparency by heat. In order to 
have a proper opportunity of obſerving how this ſalt, 
from muddy, becomes tranſparent as it cools, the 
above mentioned chemiſt directs us to take a ſolution, 
containing two grains of magneſia to an ounce of wa- 
ter, and to heat it to 1709 of Fahrenheit's thermome- 
ter. Heat gives it a milky conſiſtency ; : but all the 
magneſia now precipitated is on diſſolved by 
cold. 75 
Bergman had before obſerved, that when a ſolu- 
| tion of magneſia impregnated with carbonic acid was 
{ſlowly evaporated, it afforded eryſtals, ſome of which 
were in tranſparent grains, others refembled two pen- 
cils of rays diverging from one point. M. Butini has 
obſerved all the phænomena of that cryſtallization 
with greater accuracy. With the heat of a lamp which 


. : 3 2 ne 
Was very faint, he evaporated a ſolution containing up 
nine grains of this ſalt to the ounce of water. A pel- ” 

licle was ſoon formed on the ſurface, the under part of wi 


which, as well as the ſides of the veſſel, was in a man- bil. 
ner fringed over with bunches of cryſtals, The reſi- ] 
due exhibited bright needles, conſiſting of ſmall he- ſalt 
miſpherical maſſes with diverging threads. Theſe a d 
needles were not a line in length ; but when viewed 

with a microſcope, appeared to be long priſms with and 
=_— fix 
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fix fides, truncated by an hexagon, and reſembling 


ſome ſpars. 

M. Butini has likewiſe abend another way of 
cryfliiniog magneſian carbonate. It conſiſts in ex- 
poſing to the air a ſolution of this ſalt precipitated by 
heat. At the end of a few days, this ſolution affords 
eryſtals reſembling thoſe which are obtained by eva- 
poration. ' Magneſia precipitated from Epſom falt by 
carbonate of potaſh, and afterwards dried, will not 
cryſtallize in this manner: though diluted in water, it 
never forms any other than irregular lumps. But a 
folution of ſulphate of magneſia, taken ſoon after it 


has been precipitated by the fame ſalt, gives, at the 


end of ſeveral days, cryſtals in the ſhape of needles. 
When this ſolution is ſeparated by filtration from its 
precipitate, it likewiſe gives needles of magnefia, I 
have often obſerved, that à folution' of carbonate of 
magneſia, prepared : the uſe of a laboratory, and 
kept in well llopped glaſs phials, depoſites, after ſome 
time, a large quantity of very fine bright ſmall needles, 
which, when viewed through a e th ** to 
be priſms of fix ſides. 105 

Perfect neutral falts ſuffer no o alteration from mag- 
neſian carbonates, nor do they produce any change 


upon it. Only, according to M. Butini, they render 


it more ſoluble in water. But carbonate of potaſn 
muſt here be TE for it rather deſtroys its ſolu- 
bility. 

Efferveſcent magneſia decompoſes calcareous neutral 
ſalts; and this decompoſition is effected by virtue of 
a double affinity, We have already obſerved that lime 
has a greater affinity than magneſia with the acids, 
and of conſequence decompoſes neutral ſalts, which ; 

B 2 have 
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have magneſia for their baſe, It is to the acid, there - 


fore, that the decompoſition of ealcareous ſalts by mag- 
neſian carbonate is owing. Lime, on account of the 


ſtrong affinity which it has with the carbonic acid, 
forſakes the other acids to combine with it, provided 


the acids which it deſerts find another baſe with which 
they can enter into combination. Therefore, when a 
ſolution of magneſian carbonate is poured into a folu- 


tion pf calcareous ſulphate, nitrate, or muriate, the 
fulphuric, the nitric, or the muriatic acid, forſaking 


the lime, combines with the magneſia to form ſulphate, 


nitrate, or muriate of magneſia ; while the lime com- 
bining with the carbonic acid ſeparated from the mag- 
neſia is precipitated i in chalk, 

Magnefia 1 in this inſtance, therefore, caſertthles am- 


moniac. When either of theſe ſubſtances is pure and 


cauſtic, it is incapable of decompoſing calcareous ſalts, 
as having a greater affinity than lime with the acids. 
But when united with the carbonic acid, and in the 
ſtate of. neutral ſalts, they.then acquire the power of 
decompoſing calcareous ſalts by double attraction ; as 
has been already ſhown under the articles Sulphate of 
Lime, Calcareous Nitrate, &c. . 

The ſalt of which we are ſpeaking is uſed in medi- 
cine under the name of mild or white magneſia. It 


was formerly prepared from mother water of nitre, 


evaporated to dryneſs, or precipitated . by fixed alkali. 
It was originally known by the name of Count Palma's 
powder, and Sentinelli's powder : It has fince been 
called laxative polychreſt ſalt by Valentini, white mag- 
neſiu of nitre, magnefia of common ſalt ; becauſe it was 
obtained from the mother water of this laft faſt, But 


when prepared i in this „ it always contains cal- 
. careous 
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careous earth, and various other extraneous matters: 


And therefore, what is at preſent made uſe of, is uſual- 


bs 


ly precipitated from ſulphate of magneſia by vogetabi> 
fixed alkali, or carbonate of potaſh. 

M. Butini gives an excellent proceſs for obtaining 
it very fine and in as large a quantity as poſſible.  Di- 
lute any quantity of potaſh in twice its weight of cold 
water: let this Iixivium, if the ſeaſon, will allow, be 
expoſed to the air for ſome months, in order that it 
may abſorb carbonic acid from the atmoſphere, and 
the earth which it contains may be precipitated : let 
it then be filtrated : next diſſolve a quantity of ſulphate 


of magneſia equal to the quantity of potaſh which you 


have already diſſolved, in water equal to four or five 
times its weight: filtrate this ſolution, and add a new 
quantity of water equal to five times the weight of the 


ſalt. Let this liquor be heated to ebullition, and then 


poured into the ſolution of vegetable alkali. The pre- 


cipitate of magneſia is ſoon formed, and the mixture 


to ounces, as the caſe requires. 


muſt then be well ſtirred, and afterwards filtrated 
through paper. The precipitate which remains on 
the paper uſed in the filtration muſt be waſhed with 


boiling water, to carry off the ſulphate of potaſh inter- 


mixed with it. After the water is ſufficiently drained 
off, the magneſia muſt be taken and ſpread on pieces 


of paper in thin layers, and put into a ſtove to dry. 


When thoroughly dried, it appears in the form of 


white lumps, which crumble between the fingers intg 


a very fine powder that ſticks to the ſkin. 

This magneſia, in combination with the carbonic 
acid, 1s to be preferred as a purgative; ; becaule it is 
much more ſoluble. 
But cauſtic magnes 
53. ſia 


It is given in doſes of one or of 
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fla again is preferable to it as an abſorbent; and apo» 
thecaries ſhould keep both kinds. The principal rea- 
ſon for preferring ſometimes the one, ſometimes the 
other of theſe, in the practice of phyſic, on account 
of which apothecaries ought always to keep both kinds, 
has been very well explained by Macquer in a paper 
inſerted among thoſe of the Royal Society of Medicine. 
When magneſia is given as an abſorbent, the deſign of 
it is to deſtroy and neutralize an acid exiſting in too 
great abundance in the primary paſſages, as is the caſe 
with children, young girls, lying-in women, &c. That 

| gaſtric acid is certainly ſtronger than the carbonic. 
F When mild magnefia, therefore, enters the ſtomach, it 

f produces an efferveſcence, more or leſs lively accord - 
ing as there is more or leſs of the acid to be abſorbed in 
| the primary paſſages. The carbonic acid diſengaged by 
i# that efferveſcence, diſtends the ſtomach, and frequent- 
ly occafions pains, nauſea, vomitings, a difficulty of 
breathing, with many other ſpaſmodic complaints, ac- 
cording as the ſenſibility of the parts is greater or leſs, 
In ſuch caſes, therefore, it is much better to make uſe 
of pure magneſia, which abſorbs the ſour matter as 
powerfully, and occaſions no efferveſcence. 
Again, when magneſia is given as a purgative, and 
not to abſorb acid matter in the primary paſſages, mag- 
nefian carbonate may then be given. The carbonic 
acid is not diſengaged in this caſe, and the complaints 
occaſioned by this elaſtic fluid diſtending the ſtomach 
are not to be feared. Phyſicians ought therefore to be 
acquainted with theſe two kinds of magneſia, and to 
know when the one and when the other is to be ad- 
miniſtered ; and apothecaries ought always to keep 
doth in their ſhops. 
M. Butini mentions an artificial Adern water, con- 
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fiſting of gazeous water impregnated with magneſia. He 
obſeryes, that this fluid may be made to contain three 
drams of this magneſian earth to the pound; and 
that, beſides, it may be as eaſily prepared as acidula- 
ted or gaſeous martial waters. In fact, both are pre- 
pared preciſely in the ſame way. Phyſicians might 
find this water uſeful on many occaſions. 


| 
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Genus V. Argillaceous or Aluminous Neutral Salts, 


LAY, or aluminous earth, when very pure, com- 
bines very readily with moſt of the acids. From 
thoſe combinations there reſult neutral ſalts, which are 
known by the general name of argillaceous or aluminous 


Salts. Excepting the firſt ſpecies, no part of this ge- 


nus of ſaline matters has yet been examined with pro- 
per care by chemiſts. And their properties are there- 
fore (till leſs known than the properties of the ſalts 
belonging to the four preceding genera. Aluminous 
ſalts are in general more imperfect than any of the 
neutral ſalts which have hitherto engaged our atten- 
tion. They yield their acids to the fixed alkalis, am- 


moniac, barytes, lime, and ns They have a 


ſour aſtringent taſte. 
This genus includes fix ſpecies —alum, or alumi- 


nous ſulphate ; aluminous nitrate ; aluminous muriate; 


aluminous borate ; aluminous fluate ; and aluminous 
carbonqte. 585 


Species 
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concerning this matter. 


Species I. Aluminous Sulphate or Alum. 


ALUM is a neutral ſalt, couliſtin g of the ſulphutic 
acid combined with aluminous earth or pure clay, and 


it merits, of conſequence, the name of aluminous ſul. . 


phate. Chemiſts have not been always agreed concern-. 
ing the nature of the baſe of alum. Some formerly 
diſtinguiſhed it from clay, under the name of alumi-' 
nous earth or earth of alum. Margraaf has ſhown that 
a mixture of this earth with filex, both in powder, 
forms clay. Hellot, Geoffroy, Pott, and more eſpe- 
cially M. Baume, have all formed genuine alum' by 
mixing clay with the ſulphuric acid. Laſtly, if the 
characteriſtic properties of clay be to form a tenacious 
paſte with water, and to ſhrink and harden when ex- 
poſed to fire; as aluminous earth diſplays theſe pro- 
perties in an eminent degree, it is therefore to be con- 
ſidered as the pureſt part of clay. Such is the opinion 
which at preſent is generally prevalent among chemiſts 
This ſhows ſtill more ſtrong- 
ly the propriety of diſtinguiſhing the earth which ſerves 


as the baſe of alum by the peculiar name of aluminous 


earth; becauſe clay, howeyer pure, always contains a 
portion of filiceous earth. 

Aluminous ſulphate, or alum, at firſt affects the or- 
gans with a ſweetiſh taſte, and is afterwards felt to be 
ſtrongly aſtringent. It makes blue paper red; which 
ſhows it to contain a portion of unſaturated acid. Tt 
is capable of a very regular form, which will be de- 
icribed below. 


Alum is ſcarce ever found in nature in a pure inſu- 


lated ſtate, Sometimes, nn it 1s found i in places 


| near 
2 
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near volcanoes, but always mixed with clay. Minera.. 


Jogiſts, particularly Wallerius, have taken notice of ſe. 
veral ſpecies of native alum ; ſuch as ſolid alum, cry- 
ſtallized alum, alum in an effloreſcence, white, grey, 
brown, and black, aluminous earths, and aluminous 
ſchiſti. TOP TE, 


In commerce there are : ſeveral kinds of aloe: 


known. 

1. Ice or rock ala in mdr lags: tranſparent 
maſſes. Bergman imagines it to derive this name from 
the city of Rocca in Syria, now called Edeſſa, in which 
the earlieſt manufactory of this ſalt was eſtabliſhed ; 
not, as ſome writers would perſuade us, from its re- 
ſembling a rock, or from its being obtained from rocks: 
Alum obtained in this laſt way is very impure. 

2. Roman alum, which is prepared in the territory 
of Civita- Vecchia, and obtained from a place the Ita- 
- han name of which is Aluminiere della Tolfa, This 
alum is in lumps of the ſize of eggs, and covered over 
with a reddiſh effloreſcence. It paſſes for yore when 
ſeparated from the effloreſcence. ; 

3. Neapolitan alum, which is extracted at Solfatara 
from a particular earth. This alum is in larger lumps 
than the Roman, and one of its ſurfaces is covered all 


over with pyramidal cryſtals. 


4- Alum of Smyrna. The earlieſt manufactories of 


alum appear to have been eſtabliſhed in the neighbour- 
hood of Smyrna and Conſtantinople. Some ſpecimens 
of it are ſhown in the cabinets of the curious. 

5. French alum. Alum of all fizes is prepared by 


various manufacturers in France, eſpecially at Javel 


near Paris. 


6. Alum may be extracted from effloreſcent ſchiſti 


and volcanic products. I have obtained it in a pretty 
large 
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large proportion from earth that was brought me from 
Auvergne. This falt might be obtained from other 
ſubſtances of the fame kind that are to be found in 
France ; and this branch of trade might be thus taken 
out of the hands of ſtrangers! Alum is likewiſe ex- 
tracted from earths and ſtones, which are found to con- 
tain it in many parts of Germany, —in which it has been 
manufactured ſince the year 1544, in Spain, in Eng- 
land, in Sweden, and in amo all the countries of 
Europe, EP; 

Beckman, in a Lifſertation on the ſubje@, inſerted 
among the acts of Gottingen, enters very fully into the 
hiſtory of- this ſalt, and the method of manufacturing 
it. It appears from his learned reſearches, that the 
people of the eaſt were the firſt who prepared or ex- 
tracted alum ; for what the ancients, and particularly 
Pliny, called chiton, trichites, calchites, and which they 
appear to have confounded with alum, as well as the 
gorluęia of the Greeks, ſeems to have been rather mar- 
tial ſulphate or green copperas in various ſtates. The 
Italians taok a leaſe of the alum manufactories in the 
neighbourhood of Conſtantinople. About the year 
1459, Bartholomew Perdix, or Pernix, | diſcovered a 
mine of this ſalt in the Iſle of Iſchia. Nearly about 
the ſame time, John de Caſtro found another at Tolfa, 
and a great number of alum manufactories were ſoon 
eſtabliſhed in Italy, more eſpecially when Pope Pius II. 
prohibited the importation of alum from the eaſt. 
The manufacture paſſed next into Spain, Germany, 
England, and Sweden, about the beginning of the ſe- 
venteenth century, (V. Beckman). 

Aluminous ſulphate is prepared by a variety of pro- 
ceſſes, according to the country where it is manufac- 
tured; and the materials from which it is obtained. 

| Bergman, 
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Bergman, who has written an excellent diflertation on 


At. 


the ſubject, divides the matters uſed in preparing alum, 
and commonly known under the name of alum ores, 


into two kinds: thoſe in which this falt exiſts fully 


formed, and thoſe which contain only its conſtituent 
principles. No farther proceſs than a lixiviation is re- 


| quiſite to extract the alum from the firſt ; and of this 


kind are the earth from which it is obtained at Solfa- 
terra, and that which I have mentioned from Au- 
vergne. At Solfaterra this earth is mixed with water, 
and put into caldrons of lead, partly fank in the 
ground. The natural heat of the earth contributes to 
the ſolution and cryſtallization of the alum ; and it 1s 


: purified by a ſecond cryſtallization. In the fame man- 
ner might the earths of Auvergne, &c. be lixiviated, 


the water evaporated in leaden veſſels, and the um 


cryſtallized. 


As to the natural ſubſtances which eontain oaks the 
principles of aluminous ſulphate, theſe are much more 
common than the former ; and a preliminary prepara- 
tion is requiſite before a neutral ſalt can be obtained 
from them. Aluminous ſchiſti muſt be calcined, in 
order that the bitumen from which they derive their 
colour may be burnt, and that the pyrite part of the 
ftone, which ſupplies the alum, may be decompoſed. 
Bergman aſſerts, that if this ſchiſtus be wathed before 
being calcined, it gives not a particle of alum. Ex- 
poſure to the air produces the ſame effects on pure py- 
rites ſprinkled with water. The ſpontaneous decom- 
poſition of theſe ſubſtances affords ſulphuric acid, 


which combines with the clay to form alum. Thoſe 
pyritous ſubſtances, when brought into a ſtate of efflo- 


reſcence, are lixiviated with water; and after being 


| \ullered to depoſite the iron which it contains, the lixi- 
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vium is evaporated and put into caſks to cryſtallize. 


The ſalt falls to the bottom in large cryſtals. A ſtrong ' 


ſoapy lixivium is often made uſe of to facilitate the ery- 
ſtallization of the alum. This proceſs is followed in 
ſeveral manufactories: But alam obtained in this man- 
ner always contains more or leſs iron. That again 
which is extracted from ſtones in which it exiſts ready 
formed is alway purer, ſuch as Roman alum, for in- 
ſtance. Alum manufactured by a direct combination 
of the ſulphuric acid with clay is always mixed with 
a certain proportion of iron, as the coloured clay from 
which it is prepared us always impregnated with that 
metal. 

Aluminous ſulphate i in a regular cryſtalline form is a 
perfect octohædron, conſiſting of two tetrahedra] py- 


| ramids, with their baſes united. This form, however, 


varies according to the circumſtances of the eryſtalliza- 
tion; the octohædron is more or leſs truncated, irregu- 
lar, pointed, or flattened. The angles are more or leſs 
complete, or cut away : the cryſtals are joined, and oft- 
en enchaſed in each other by means of their pyra- 
mids, M. Romèé de Lille has very carefully deſcribed 
all of theſe varieties in the new edition of his Cryſtal- 
lography. | | 

A gentle heat vonne chis alt a good deal of a- 
queous vapour then exhales from it; and it ſwells in- 
to a large light maſs, rough, and full of cavities, all 
over its ſurface. Here, as well as in the inſtance of 
borate, this phænomenon is owing to the diſengage- 
ment of the water, the bubbles of which gradual- 
ly raiſe and dilate the ſaline particles. Alum in 


this ſtate receives the name of calcined alum. It has 
loſt under the operation about half its weight. It is 
now ſomewhat altered, and reddens ſyrup of violets : 

| its 
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its taſte is fironget, the acid not being {much in a lis 
tent ſtate as before. When diſſolved in water, it gives 
as a precipitate a ſmall portion of earth. It may be 
cauſed toicryſtallize ;//but it ſcarce ſwells at all when 
calcined anew, as M. Baume has obſerved. By calcin- 
ing alum in a machine for diſtillation; we obtain, firſt 
phlegm, and afterwards towards the end of the opera- 


tion the acid. But we cannot decompoſe it entirely; 


for Geoffroy expoſed a quantity of alum in a retort to 


a very intenſe fire during three days and three nights, 


without obſerving it to ſuffer any remarkable altera- 
tion. I am of opinion, however, that the changes 
which alum undergoes when long expoſed to the ac- 
tion of fire, have not yet been nn with ſufficient 
CATE. 

Aluminous ſulphate effloreſces lightly, and loſes the 
water of its cryſtals when expoſed to the air. In cold 
water it-is ſcarce ſoluble ; for according to M. Baume, 
two pounds of cold water diffolyc no more than four- 
teen drams of alum: but boiling water diffolves a quan- 
tity equal to more than half its own weight. Eight 
ounces of the fluid in this {tate are ſufficient to main- 
tain five ounces of the ſal: in ſolution, 
readily by cooling. Its :ryitals ſeem to be a kind of 
triangular pyramids i truncated angles, but are in 
reality pieces of o d ,,ꝭ/ns. Depoſited on threads 
in the middle o i; © ſolution, they form very regu- 
lar otohedro..s, hoe ee are obliquely trun- 
cated. | - 

Siliceous earch effects no diſcernible alteration on 
aluminous ſulphate. This ſalt may be made to unite 
with a larger. quantity of aluminous earth than it ordi- 
narily contains. M. Baume has found by experiments, 


that on ſuch an occaſion it acquires the characteriſtic 
pro- 


It eryſtallizes 


— — 
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properties of common clay. To ſaturate alum with 
aluminous earth, a ſolution of the ſalt muſt be boiled 
with a portion of the earth pure, and the mixture 
heated till it loſe its ſtiptic taſte. If the combination 
be properly effected, it now acquires a mild, inſipid, 

earthy taſte. M. Baume has obſerved, that when eva- 
porated, it affords: ſpangles reſembling mica. The 
Duke de Chaulnes having left a lixivium of this ſalt ſa- 
turated with earth, expoſed for a confiderable time to 
the air, found it to contain at the end of a few months 


very regular cubic cryſtals. | M. le Blanc likewiſe ob- 


tained this ſubſtance in cubic cryſtals by a ſimilar 
proceſs, It appears that alum once ſaturated with 
earth can never be reduced to the: ſtate of Po a- 
lum. 

Aluminous ſulphate may be decompoſed by barytes 
or magneſia, each of which has a greater affinity than 
aluminous earth with the ſulphuric acid. Barytic, or 
magneſian ſulphate, is the reſult of ſuch a DEM a 
tion. 

Lime- water poured into a A of this ſalt preci- 
pitates the earth. Both the fixed alkalis and ammo- 
niac decompoſe alum. Carbonate of potaſn, ſoda, am- 
moniac, lime, or magneſia, likewiſe ſeparates the alu- 
minous earth from this ſalt; but if the precipitation be 
effected without heat, the precipitated earth ſeizes part 
of the carbonic acid. But I have obſerved, that when 
a ſolution of alum is mixed with a hot ſolution of any 
of the alkaline carbonates, the precipitation 1s attended 
with an efferveſcence, owing to the Mes 4:48 of 
the carbonic acid. 

Aluminous earth, when precipitated by any of theſe. 
ſubſtances, ſubſides gradually and- in flakes. If dried 


flowly, it becomes very white; when expoſed to fire, it 
de- 


3 


1 u. 


_ crepitates like clays. A ſtrong heat renders it pretty 

hard: its bulk is at the fame time greatly contracted, 

It does not melt, though expoſed even to ſo intenſe an 
heat as that of the burning-glaſs in the garden de “In- 
fante. So tenaciouſly does it retain its water, that the 

_ utmoſt force of fire is requiſite to ſeparate it entirely. 
With water it may be baked into aclammy paſte, that 

makes, when burnt, excellent porcelain. Aluminous 
earth poſſeſſes therefore all the diſtinguiſhing proper- | 
ties of argillaceous earths, and Macquer has very juſt- WW 
ly declared it to be * pureſt clay that can be pro- | 
cured. 

We know not very well in what manner barytes, 
magneſia, lime, and the pure alkalis, act on aluminous 
earth. Probably theſe ſubſtances, eſpecially the laſt 
of them, would, with the help of fire, reduce it to a 
vitreous frit. M. Achard has made a ſeries of experi- 
ments which verify this conjecture. The colour, the 
tranſparency, the hardneſs, and indeed all the proper- 
ties of thoſe ſubſtances, vary according to the pro- 
portions in which the principles of which they are form- 
ed have been mixed together; as we learn from a diſ- 
ſertation by the above-mentioned chemiſt on the ſub- 
ject. | | 

The ſulphuric acid readily diſſolves aluminous earth 
when it is cool and wet; but when dry, it diffolves it 
not without conſiderable difficulty. Several ounces of 
this ſolution, taken together, afford cryſtals of alum, M”* 
mixed with a few ſcales or ſpangles refembling mica. 
And M. Baume tells us, that when this experiment IM 
is performed in the ſmall way, only theſe ſcales, and A 
no alum, are obtained. Other acids likewiſe diſſolve this 
earth, forming with it falts which are but little 
| known, 
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known, but hall be mentioned i in ſome following ar. 
ticles. 

We know not 1 alan was wools act upon 
che neutral ſalts: but its moſt ſingular property is that 
of combining in an extraordinary proportion with alu- 
minous ſulphate without communicating to it new pro- 
perties; of which we have ſpoken above. M. Baume, 
to whom we owe that diſcovery, boiled a ſolution of 
alum with a quantity of earth precipitated from this 
ſalt by one of the fixed alkalis; and the liquor diſſol - 
ved the earth with efferveſcence. When filtrated, it 
had no longer the taſte of alum, but taſted as hard wa- 
ter. It did not communicate a red colour to the tine- 
ture of turnſol, but it gave a green colour to ſyrup of 
violets. By ſpontaneous evaporation, it afforded a few 
cryſtals in ſoft ſcales reſembling mica. M. Baume 
compares them to ſelenite, or ſulphate of lime. It is 
by no means eaſy to form alum by adding vitriolie a- 
cid to the ſalt thus ſaturated with earth; the mixture 
is now acid, but not ſtiptic: yet, by a ſpontaneous e- 
vaporation for three months, the folution afforded. cry- 


| ſtals of alum, mixed with ſome. micaceous ſpangles, 


like thoſe which alum ſaturated with earth afforded. 
Such is the reſult of the experiments of ;Afefirs Mac- 
quer and Baume on aluminous eartnmg 
Alum, when expoſed to fire: with comhuſtible mat- 
ters, forms a ſubſtance which kindles in the air, and 
is called Homberg's pboſphorus. That chemiſt, who 
made this combination known to the world in the year 
1711, long laboured to obtain from the human fœces 
a white oil, which he expected to fix mercury into fine 
filver. His labours on this project gave rite to ſeveral 


diſcoveries. The reſidue of that animal matter di- 


ſtilled with alum takes fire in the air. Homberg re- 
Vol: II. e peated 
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peated this proceſs again and again, and it always fuc- 
ceeded. Lemery the younger, publiſhed in the year 
1714 and i715, two Memoirs, in which he informed 


the world that pyrophorus might be compoſed out of a | 


great many vegetable and animal matters, treated with 
alum: but he did not ſucceed in forming it from ſome 
other ſulphuric ſalts. Thoſe two chemiſts, who confi. 
dered alum as a combination of the ſulphuric acid with 

calcareous earth, thought that the calcareous earth, 
being reduced to the ſtate of lime, attracted moiſture 


from the air; and that the ſulphur, which they knew to 
be then formed, was inflamed by the heat then produ- | 


ced in the mixture. 

Since the time of thoſe d Jay ils Suvigny, 
doctor in medicine, has given an excellent memoir on 
this phoſphorus, inſerted in the third volume of the 
Memoires des Savans Etrangers. In that paper he de- 
tails a great many experiments, by which he at length 
effected the compolition of phoſphorus, not only from 
alum with various combultible matters, which Lemery 
had effected, but even from molt falts containing ſul- 
pharic acid. That Chemiſt has likewiſe given a theo- 
ry of the inflammation of phoſphorus when expoſed to 
the air, which has been unanimouſly adopted by later 
chemiſts. 
of vitriol, which by attracting moiſture from the air, 
and gradually heating the maſs, kindles the ſulphur, 
and occafions a ſpontaneous evaporation. 

Pyrophorus 1s uſually prepared by melting three parts 
of alum with one of ſugar, honey, or meal, in an iron 
ladle. This mixture is dried till it become blackiſh 
and ceaſe to ſwell. It is then broken into pieces, and 
put into a matraſs, or phial luted with earth; this veſſel 
is then * into a crucible containing ſand, and heat is 


applied 


He takes pyrophorus to contain - glacial oil 


3 fuc- BW applied till 2 bluiſh flame be ſeen to iſſue from the 
Fear mouth of the phial. After ſuffering it to burn in this 
rmed manner for a few minutes, the crucible is removed from 
t of 2 che fire. Its contents are left to cool, and the pyropho- 
with rus is then poured into a dry flaſk, which admits of be- 
ſome Wl ing very cloſely ſtopped. This pyrophorus takes, fire 
2onli- on being expoſed to the air; and that the more readily 
with in proportion as the atmoſphere contains a greater 
arth, quantity of aqueous vapour. Its combuſtion may be 
iſture accelerated by bringing it into contact with humid 
ew to vapour, ſuch as the human breath. Pyrophorus, if too 
rodu - long expoſed to heat when it is compoſed, becomes in- 
| capable of taking fire in the air. When kept in a veſ- 
1gny, WM fel not cloſely topped, it is gradually impregnated 
oir on with moiſture, and loſes its tendency to combuſtion ; 
F the W but it may be reduced by calcining it . in the 
ie de- WF manner above defcribed. 
ength This was all that we knew of phoſphorus, before M. 
from Prouſt's valuable experiments, of which he has given 
emery an account in the Journal de Medicine for July 1778. 
g ſul- W That chemiſt, in the courſe of his chemical operations, 
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theo- having met with a great number of pyrophoric refidues, 
fed to which he could not well ſuppoſe to contain any portion of 
later ſulphuric'acid, was induced to think that pyrophorus did 
ial oi not owe to that acid its ſpontaneous inflammation. By a 


he air, WW very fimple experiment, he has proved that it does not 
Iphur, W contain a fingle particle of fulphoric acid not in a latent 

ſtate; for when wateris poured onit, no heat is produced; 
e parts The reſult of all his experiments and obſervations on 
m iron this head is, that all ſubſtances which leave, on being 
ackilh W decompoſed, a carbonaceous refidue intermixed with 
8, and an earth or a metallic oxide, are capable of ſpontaneous 
veſſel inflammation in the air. Yet we cannot avold obſer- 
heat BME ving, that M. Prouſt, in that part of his reſearches on 
pplicd Wl this matter which he has communicated to the public, 


C 2 ' does 


does not explain the reaſon why Homberg's pyropho- 
rus takes fire in the air; for according to him, it is 
a ſubſtance entirely different from thoſe of which Hhe 
gives an' account. His memoir, indeed, ſays no- 
thing at all of the pyrophorus which we have deſcribed 
above. 7 

Mr Bewly, an Engliſh Gs in a letter addreſſed 
to Dr Prieſtley, aſcribes the inflammation of pyropho- 
rus to its containing a ſubſtance capable of attracting 
nitric acid from the atmoſphere. What ſuggeſted this 2 


opinion to him was his diſcovering that ſpirit of nitre 8 
inſtantly inflames pyrophorus, though not ſufficiently fe 
calcined,. or containing ſome portion of moiſture. But, hi 


in the firſt place, it is by no means certain that the at- Ne 
moſphere naturally contains nitric acid: and again, WM tn 
M. Prouſt has diſcovered, that the inflammation of py- 
rophorus by ſpirit of nitre is owing to the coal which ta. 
it contains; for the nitric acid detonizes with all car- 25 
bonaceous matters that are ſufficiently dry, and not too lit. 
cloſely united by the force of aggregation; as we on. 
mall explain more at large when we come to the ar- 
ticle of coal. Mr Bewly's explanation of this phæno- v. 
menon is, therefore, not more ſatisfactory than thoſe of N rus 
former chemiſts. - 

The only way by which we can hope to diſcover the 
make of this phænomenon is, making ourſelves inti- 
mately acquainted with the nature of Homberg's pyro- | 
phorus. It appears to conſiſt of aluminous earth, a 
looſe carbonaceous matter, ſupplied by the honey or 
ſugar, &c. a little potaſh, and a ſmall portion of ſul- 
phur, united partly with the aluminous earth and in 
part with the alkali, When pyrophorus is ſtrongly 
heated in a pneumato-chemical machine, a large pro- 
portion of ſulphurated or hepatic hydrogenous gas is 

| Obs 


obtained from it. When it becomes incapable of fur- 


it is niſhing this ſubſtance, it 18 no longer ſuſceptible of in- 
le flammation in the air. Pyrophorus, immerſed in vital 
no- air, burns rapidly, giving out a very bright red flame. 
bed When waſhed with warm water, it affords genuine alu- 
minous /ulphure, leaving on the ſurface of the filter or 
[Ted ſtrainer carbonaceous matter with a little aluminous 
pho- earth, The pyrophorus is then decompoſed. ,When 
ting pyrophorus ceaſes to burn, it is found to have acquired 
this an increaſe of weight by abſorbing a portion of oxi- 
nitre gene, If when in this ſtate it be lixiviated, it at- 
ntly fords aluminous ſulphate ; becauſe the ſulphur burnt 
But, by the action of the air forms ſulphuric acid which 
e at- combines with the aluminous earth. But the falt 
gain, thus obtained is alum ſaturated with earth. 
f py- The Journal de Phyfique for November 1780, con- 
hich BY tains ſome obſervations on pyrophorus, in which we 
car- are told, 1. That this ſubſtance owes its combuſtibi- 
t todo lity to its containing a certain quantity of phoſpho- 
S WE BY rus formed by the acid of mucous matters. 2. That 
ar- BE an ounce of pyrophorus gives, when diſtilled, from 
no- five to ſeven grains of phoſphorus. - 3. That pyropho- 
fe of rus may be at any time readily compoſed by triturating 
fifty-four grains of flowers of ſulphur, thirty-ſix of 
r the very dry charcoal of willows, and three of common 
inti- phoſphorus, together in an iron mortar. The particu- 
Pyro: lars of the analyſis do not exactly correſpond with the 
th, 3 ¶ inductions deduced from it; for it does not appear 
e or that real phoſphorus was obtained. But the memoir 
F ſul. contains a number of important facts, which it may be 
nd in advantageous to any chemiſts who ſhall hereafter at- 
ongly tempt an analyſis of pyrophorus to be acquainted with. 
PER! Alum is applied to many uſeful purpoſes. In medi- 
8 2 cine, it is uſed as an aſtringent: but it ſhould be 
OUs 


C „ | very 


very cautiouſly adminiſtered internally. It is oftener 


applied externally as a ſtiptie and a powerful de- 
ficcative. It is 0 in gargles, plaſters, collyria, 
&c. 

Few ſaline matters are of more uſe in the arts thay 
alum. Chandlers mix it with their tallow, to render 
it more ſolid and conſiſtent. Printers rub their balls 
with calcined alum, to make them take up the ink, 
Wood impregnated with a ſolution of alum will ſcarce- 
ly burn. And the uſe of alum has therefore been 
propoſed to ſecure houſes from taking fire. It produ- 
ces the ſame effects on paper as on wood. But paper 


impregnated with alum ſoon becomes 28855 and ſuf. 


fers an alteration of nature. 

Bleachers put a little alum into muddy water to pu- 
rify it. M. Baume thinks, that on this occaſion the 
falt attracts to it part of the earth ſuſpended in the 
fluid, and that the earth and the ſalt forming an inſo- 
luble compound, are precipitate& together. Some 
people uſe alum to purify water which they are going 
to drink. It is uſed in preparing leather; and cloth and 
paper, on which colours are to be impreſſed, are firſt 
impregnated with alum. 

A folution of alum retards the putrefaction of ani- 
mal ſubſtances. This is an excellent, and a very 


cheap way of preſerving natural productions which 


are ſent as ſpecimens from one country into another, 
Aluminous earth conftitutes the baſe or body of paſtils 
or crayons. And, laſtly, this ſalt is, as Macquer ſays, 
the very ſoul of the art of dyeing. It renders colours 

deeper and more bright, and it confers ſolidity on the 
particles of colouring matters; without the help of a- 
lum no colour would be permanent or proof againſt 
water. This property of alum will be ne when 
We 


. = 5 


— 8 81 1 


th. 
ce: 
filt 
Al 
dei 


gre 


* 


tic 
ed 
is 1 
but 
are 


balls 
ink. 
Arce- 
been 


rodu- 


paper 
1 ſuf- 


0 pu- 
n the 
n the 
inſo- 
Some 
going 
th and 
e firſt 


F ani- 
ver) 


which | 


other, 
paſtils 
r ſays, 
colours 
on the 
p of a 
againſt 
d when 


we come to ſpeak of colouring vegetable matters. We 
will then ſee that alum renders them permanent by 
changing their nature, decompoſing them, 1 7 ma- 
king them inſoluble in water. 


Species II. Aluminous Nitrate. 


M. Baume ſays, that the aitric acid entirely aiffolves 
aluminous earth. This ſolution is limpid, and much 
more aſtringent than a ſolution of alum. By ſponta- 
neous evaporation, it gives ſmall pyramidal cryſtals, ; 
extremely ſtiptic, and liable to deliquiate. 

The other properties of this ſalt have not yet been 
examined; only we know that it admits of decompo- 
ſition by the intervention of the ſame ſubſtances which 
decompoſe alum. It has not yet been found i in nature, 


but is always a FP of art. 


Species III. Ma Muriate. 


Tux muriatic acid diſſolves aluminous earth better 
than the nitric acid. This ſolution, when the ſubſtan- 
ces are mutually ſaturated, is gelatinous, nor can it be 
filtrated without being diluted in a great deal of water. 
Aluminous muriate has a ſalt ſtiptic taſte ; it firſt red- 
dens ſyrup of violets, and afterwards converts it to a 
green, By ſpontaneous evaporation it gives very ſtip- 
tic cryſtals, the form of which has not yet been examin- 
ed: lime-water decompoſes them. Aluminous muriate 
is liable to deliquiate. It has never yet been obtained 
but by the manipulations ad art. Its other en, 5 


are unknown. ha 
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Species IV. Aluminous Borate. 

Tx combination of the boracic acid with aluminous 
earth, which we call aluminous borate, has not as yet 
been examined. We know that when a ſolution of bo. 
rate of ſoda is poured into a ſolution of aluminous ful. 
phate, it produces a light flaky precipitate. The ſul- 
Phuric acid forſakes the aluminous earth, in order to 
combine with the ſoda. The earth again combines 
with the boracic acid, which is ſeparated at the ſame 


time. And this new ſalt is by degrees diſſolved again, 


The liquor thus precipitated by the fixed alkali gives 
by evaporation a viſcous aſtringent maſs, conſiſting of 
ſulphate of ſoda and aluminous barate confounded tos 
gether. This kind of borate may be decompoſed in 


the ſame. manner as alum ; but its properties have not 


yet been examined with {ſufficient care, 


Species V. Aluminous Fluate, 


Ws give this name to the combination of the fluorio 
acid with aluminous earth. This neutral ſalt is not 
known, and has never been examined. Scheele, Boul. | 
langer, and Bergman, have ſaid nothing about it. 


Specics VI. Aluminous Carbonate. 


Tux combination of the carbonie acid with alumi- 
nous earth has been as yet but very little examined. It is 
certain, however, that the carbonic acid admits of com- 
dination with aluminous earth; For, x. As Bergman 
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has remarked, when a ſolution of alum is precipitated 
by the alkaline carbonates, the ' filtrated liquor depo- 
ſites, at the end of ſome time, a little earth which was 
held in ſolution by the carbonic acid, and is left ih a 
ſeparate ſtate, as the acid gradually eſcapes. 2. This 
precipitation, when the matters are cold, takes place 
without any efferveſcence, and part of the carbonic a- 
cid ſeparated by the alkali appears to enter into com- 
bination with the aluminous earth, W another part 
is diſſolved in the liquor. i 

Beſides, from the decompoſition of many argillaceous 
earths by ſeveral modern chemiſts, it is at preſent 
known that they contain carbonic acid; for when dif- 
ſolved in the ſulphuric and the muriatic acids, they al- 
ways efferveſce A more or lels, 7 


Genus vt. Barytic Neutral Salts, or Nane * 
u a Baſe of Barptes. 


ART TES in combination with the acids form a 
claſs of neutral ſalts, which differ from thoſe 
which we have hitherto been examining, in form, taſte, 
ſolubility, and in the laws of their decompoſition. This 
earthy-alkaline ſubſtance has a greater affinity with the 
acids than any of the three alkalis, or of the other 
earths. "Theſe alkaline ſubſtances muſt be united with 
the carbonic acid, to enable them to decompoſe barytic 
ſalts. Thoſe falts are fix in number, namely, barytic | 
ſulphate, or ponderous ſpar, barytic nitrate, barytic W 
muriate, barytic borate, barytic fluate, and barytic car- 
bonate. To theſe ſix we may add the combinations | 
of barytes with the tungſtenic, the arſenic, the molyb- 
dic, and the ſuccinic acids : but as theſe are not much 
known, we will defer fpeaking of them till we come to 
the hiſtory of the four acids to which they owe their 
formation, 
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Species I. Barytic Sulphate, or Ponderous Spar. 


PonDEROUS ſpar, which being inſipid and inſoluble, 
has been hitherto confidered by naturaliſts as a ſtone, 
is produced by the combination of the ſulphuric acid 
with barytes, and ſhould therefore be called barytic ſul- 


phate. This earthy ſalt has been by many naturaliſts 


confounded with fluor ſpar, or calcareous fluate : both 
indeed have the ſame fracture, and efferveſce in the 
ſame manner with acids. But the form, the obſcu- 
rity, and the ponderofity of ponderous ſpar, plainly di- 
ſtinguiſh it from the other. Beſides, it poſſeſſes one 
chemical quality, which alone might be ſufficient to 
peculiarize its character. If a ſmall portion of ſul- 


| phuric acid be poured on powder of ponderous ſpar, 


the acid moiſtens the ſpar without diſengaging from it 
any vapour, or cauſing it to exhale any ſmell; where- 
as calcareous fluate, or fluor par, when treated in the 
ſame manner, exhales by degrees a gas of & poignant 
ſmell, which, on coming into contact with air, compo- 
ſes a white ſmoke that is ſoon perceived to be fluo- 
ric acid, Other naturaliſts have confounded it with 
felenitous ſpar : but this ſubſtance again is of a diffe- 
rent form, and more ſoluble, and may be decom- 
poſed by the fixed alkalis in a pure of cauſtic ſtate ; 
whereas thoſe falts effect no alteration on ponderous 
ſpar. 

Barytic ſulphate abounds in nature. It is almoſt al- 
ways found along with metal ores. It appears either 
in cryſtals or in ſhapeleſs maſſes, but is always diſpo- 
ſed in layers which vary in thickneſs and extent. It 
is pretty hard, yet does not give fire with ſteel. The 
following are its principal varieties. 


Varieties. 


- 44 Suk. 
Varieties. - | 
"oc Son 'Barytic ſulphate; or ILY TION Har, white, ſe. 
mi- tranſparent, and cryſtallized in priſms, of 
- fix ſides, two of them very large, and the 
bother four very little, terminating in dihe- 
Aral ſummits. Thoſe cryſtals are diſpoſed in 
an oblique poſture, on maſſes of the ſame na- 
ture with themſelves. They reſemble ob- 
long ſquare plates, the four ſides of which 
have been cut obliquely. They are often 
covered with yellowiſh rhomboidal cryſtals, 
/ This, as well as the following ſpecies, is cal- 
led ponderous bar in tables. | 
> e446 Barytic ſulphate, or milk-white ponderous ſpar, 
in tables, but not having their ſides cut aſlant. 
It is not regularly cryſtallized, but is found 
in tolerably thick layers, arranged one over 
another. It is often incruſted with a red 
dauuſt, of reddiſh filver ore, or gyrites. 
3. Round, /emi-chatoyant, barytic ſulphate or pon- 
derous ſpar : Bologna ſtone. It conſiſts of a ſt 
number of converging filaments united into P 
laminæ, arranged one over another. This IM ©: 
variety is better known than any of the others, e 
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qi on account of its being phoſphoric. It plain- m 
il ly appears to have been agitated and worn h 
lt | | by water. mY 
r 4. Octohedral barytic ſulphate or ponderous ſpar. ac 
1 It cryſtallizes like alum. The ſummits of e 
It 147 | | the pyramids are often truncated, ſo as to e 
| | 198 9 form a decahædral figure. It exhibits a lar 
{ | [i number of other varieties, according as its 


11 angles are prolonged or truncated. 
10 5. Duodecahedral barytic ſulphate or ponderiua 
| * 
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ſpar. It is of the form of certain garnets 

and ſome pyritous ſtones. | It is ſeldomer to 

be met with than the preceding ſpecies. 

6. Pyramidal barytic ſulphate, or ponderous ſpar. 
Both this and the preceding variety appert 
in M. ante stable. 


1 as a age 8 ſpar that ſub- 
ſtance which is known by the name of pearl ſpar, and 
was formerly, as well as moſt of the preceding varie- 
ties, ranked among the [/elenitousſpars., This ſpar 


| conſiſts of ſmall rhomboidal ſcales, which are general- 


ly ſparkling, and obliquely diſpoſed one over another. 
It is opaque, brilliant, ſeemingly micaceous, and ſcat- 
tered over calcareous ſpar, quartz, or the firſt of the 
varieties above deſcribed. | It is of a yellow or a dirty 
green colour, ſometimes of a ſilver white. The Abbe 
Haüy thinks it to be a genuine calcareous ſpar. 
Margraaf, who examined ſeveral varieties of barytic 
ſulphate, ſuch as Bologna ſtone and white opaque 
ponderous ſpar, imagined it to be a kind of /elenite or 
calcareous ſulphate, mixed with a little clay, which 
rendered it infoluble. But Gahn, Scheele, and Berg- 
man, found it to be that peculiar earth to which we 
have given the name of barytect. M Monnet has like- 


| wiſe found, by examining the ſalts which it forms witn 


acids, that its baſe is of a different nature from calca- 
reous earth; but he imagines it to contain ſulphur * 
ready formed, and takes ponderous ſbar to be an earthy 
liver of ſulphur in cryſtals. 

Barytic ſulphate, when expoſed to a violent heat, 
ſuch as that of a porcelain furnace, &c. melts into a 
glals more or leſs coloured. When expoſed to a mo- 
ü derate 
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derate heat, it ſuffers no alteration. If carried into the 
dark, after being expoſed for a little to a ſtrong heat, 
it exhibits a very lively bluiſh light. Lemery tells us, 
that an Italian ſhoemaker, named Vincenzo Caſciarolo, 
was the firſt who diſcovered the phoſphoric quality of 
Bologna ſtone. Finding a ſtone of this kind at the 
foot of Mount Paterno, its brightneſs and gravity made 
him think it contained filver. He expoſed it to fire, 
in order no doubt to extract from it if poſſible the pre- 
cious metal, and obſerved, that when heated it gave 
light in the dark. Struck with the diſcovery, he re- 


| peated the experiment, and it conſtantly ſucceeded 


with him. A number of chemiſts and naturaliſts. have 
ſucceſſively directed their attention to this phanome. 
non, and have calcined Bologna ſtone in all the vari. 
ous ways they could contrive. The works of Poterie, 
Montalban, Mentzel, and Lemery, and the memoirs 


of Homberg, Dufay, and Margraaf, contain a variety 


of proceſſes for performing this operation. 
This property is at preſent known to be common to 


all varieties of barytic fulphate. They are made red 


hot in a crucible, beat in a glaſs mortar to a powder, 
formed into a paſte with a little gum adraganth, and 
divided into cakes of the thickneſs of a knife blade. 
Theſe cakes are dried, and expoſed to a violent calci- 
nation among coals in a ſtrong drawing furnace; nor 
are they taken out till the coals be entirely conſumed 


and the furnace cold. The aſhes are then blown off 


them with a pair of bellows ; they are expoſed to the 
light for a few minates; and after this, when taken in- 
to the dark, they ſhine like a burning coal. Even in 
water they emit the ſame ſparkling light, but gradual- 
ly loſe the property; which they regain, however, on 
being heated anew. But many ſubſtances diſplay the 
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fame phænomenon. Magneſia, chalk; calcareous ſul. 
phate, and calcareons fluate, &c. become luminous, 
after being heated. Macquer has obſerved the exiſt- 
ence of the ſame property in earth of alum, ſulphate 
of potaſh, Briangon chalk, and black gun-ftone calci- 
ned: from which it appears that the preſence of an 


acid is not abſolutely neceffary to the production of 


this phenomenon. Yet ſubſtances poſſeſſing an acid 
diſplay it in a more eminent degree than others. 

Margraaf could obtain no product by heating bary- 
tic ſulphate. The n he n ſuffered no 
alteration. - | | 

This falt is abſolutely infoluble in water, The 
earthy and the ſalino- terreous matters act not upon it. 
The pure fixed alkalis do not decompoſe it; which is 
the moſt ſingular of all its properties. All the other 
earths and ſalino-terreous matters have a weaker affi- 
nity than the fixed alkalis with the ſulphuric acid. 
But barytes has a ftronger affinity with the acids than 
thoſe ſalts. We have therefore obſerved, after Berg- 
man, that this decompoſes both ſulphate of potaſh and 
ſulphate of ſoda. It has the fame influence on ammo- 
niacal ſulphate? 

The mineral acids cannot t act on barytic ſulphate; 
for the ſulphurie acid adheres with greater force than 
any of them to the earthy baſe of this ſalt. The neu- 


I tral ſalts, excepting carbonate of potaſh and of ſoda, 


are equally incapable of acting upon barytic ſulphate. - 
Theſe two ſaline ſabſtances, however, decompoſe it by 


double affinity. The harytes is ſeparated from the ſul- 
phuric, becauſe it is attracted by the carbonic acid; 

while the fixed alkali acts with equal force on the ful. 

phuric acid. This decompoſition i is effected by expo- 

ling to a ſtrong heat in a crucible a mixture conſiſting 

of 
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as e "Sole, 


gf two parts of carbonate. of potaſh ain one . barytie 
ſulphate in powder. This matter, after being half 
Pitrified by the heat, is lixiviated in diſtilled. water, 
The liquor is filtered, and then affords by evaporation 
ſulphate of potaſh. The matter which remains on the 
filter is barytic carbonate... After being well waſhed, 
it appears in the form of a very white fine pulverulent 
matter, but almoſt always contaminated with a por. 
tion of barytic BEE ien has ned decompd 
dunn l 
As combuſtible bodies are W of 3 
this ſalt, we may make uſe of them too when we wiſh 
to obtain its baſe ſeparate. When a powder of this 
ſalt, mixed with a portion of coal equal to an eighth 
part of its weight, has been expoſed to fire in a cru- 
cible, for two or three hours after the crucible became 
red hot,. —if the matter be afterwards poured into di- 
ſtilled water, it will inſtantaneouſly communicate to 
the fluid a reddiſh yellow colour, with all the charac: 
teriſtics of a ſolution of earthy ſulphure : for the coal 
robs the ſulphuric: acid of its oxigene, and the ſul- 
phur being of conſequence left ſeparate, combines with 
the barytes, and is thus reduced to ſulphure or hepar, 
This ſolution of fulphure may be precipitated by an 
acid. The muriatic acid is preferred for this purpoſe, 
becauſe it combines with the earth to form a ſoluble 
falt ; whereas the ſulphuric acid would form barytic 
ſulphate, which is inſoluble. The liquor is next fil- 


tered. The ſulphur ſeparated by the acid remains on T7 

the filter; and the water which has paſſed through it {Wetu 

holds the barytic muriate in a ſtate of folution. This ex 

ſolution again may be decompoſed by a ſolution of car-· Ing 

bonate of potaſh : the barytes, combining with the bta 

carbonic acid, is precipitated ; and theſe two prin-W * 
ciples 


eiples may be again 1 by calcination, as we 
will ſhow under a different article. This proceſs, which 
I have often performed, gives but very little barytes ; 
and we find on the filter through which the ſolution 
of the hepar has been cauſed to paſs, after being pre- 
cipitated 'by the muriatic acid, —nothing but a few 
particles of ſulphur, unleſs it be expoſed to a very vio- 
lent heat. To help the decompoſition of that earthy 
falt, Bergman and Seheele have directed about a fourthr 
part of fixed falt of tartar to be added to the mixture 
of barytic ſulphate and coal. The ſulphur and the 
barytes are then eafier ſeparated z becauſe the fixed 
Jalkali cauſes a matters to ſuffer a more complete fu- 
1100. 

From theſe two proceſſes for decompoſing barytic 
ſulphate, as well as from a view of its properties in ge- 
neral, it appears that the earth or ſalino-ferreous ſub- 
ſtance, which is the baſe of this falt, is of a peculiar 
nature, differing from aluminous earth, lime, and . 
jeſia. 
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ve ſul- Barytic ſulphate is of ſome uſe in the arts. Phoſ- 
es With MWphoric cakes are prepared of it, and the barytes which 
hepar. t contains is extracted for the uſe of chemical labora- 


ories. 


| by an 

urpole, 

ſoluble 1 : : 7 

barytie ] Species II. Barytic Nitrate; 

ext fil- | 5 

ains on The nitric acid combines readily with barytes. The 

ough it eſult of the combination is a neutral falt, in large 
This exagonal cryſtals, or fmall irregular cryſtals, accord- 

of car -Ing to M. d'Arcet. It is with great difficulty that we 

ith the hbtain it in cryſtals, N | . 

o prin- Vor. II. : 3 Barytic 
ciples 
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be obtained in oblong {quare cryſtals, pretty much 


ſand, aluminous earth, magnefia, or cauſtic alkali. 
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(Darytin nitrate is decompoſed by, the aſt of fire 
and gives out vital air. 
It attracts the moiſture of the atmoſphere. ' hs 
derable quantity of water, however, Is We ta 
maintain it in ſolution: 
Neither the pure alkalis, ſand, aluminous earth, din 
nor magneſia, decompoſes it. 
Sulphuric acid poured into a ſolution of barytic ni 
trate, immediately produces a precipitate of 'barytic 
ſulphate. The fluoric acid, too, robs this ſalt of its 
baſe. | | 
Alkaline carbonate + decompoes it by a double aff 


nity. | 
This ſalt is but very little know. 


Species III. Barytic Muriate. 

Tals falt has been as little examined as the prece- 
ding. Bergman ſays that it is ſuſceptible of cryſtal. 
Iization, and does not diſſolve eaſily. It may indeed 


hike thoſe of ponderous ſpar in tables. 
It is liable to no alteration or decompoſition. from 


The fulphuric and the fluoric acids decompoſe this 
falt by combining with its Þaſe. 

Carbonate of potaſh or of ſoda precipitates the ba- 
rytes in combination with the carbonic acid. 


Bergman reckons barytic muriate to be one of the Hes 
moſt ſenſible re- agents, and propoſes to detect, by means uo 
of it, even the ſmalleſt portion of ſulphuric acid that T 
can poſſibly be contained in any mineral water. If r a 
drop or two of a ſolution of this ſalt be poured int nur 

about 


| Salts, Do” 


bout three pounds of water, containing twelve grains 
r ſulphate of ſoda in cryſtals, it will immediately pro- 
auce barytic ſulphate in white ſtriæ, owing to the de- 
Wcompolition of both the ſalts, and the union of the ſul- 
Wphuric acid with the barytes. A portion of muriate of 
da remains diflolved in the liquor. All ſulphuric 
Jalts are equally affected by this re- agent; which al- 
rays decompoſes them to form barytic ſulphate. 


* fire, | 


conſi. 
ite to 


; lime, 


tie ni. 
arytic 
of its 
wrt 15 Species IV. Bani Borate. 
le aff. 
Tis comthanation: of the boracic acid with barytes 
Ws entirely unknown. Bergman aſſerts that the acid 
f borax is among thoſe which have the leaſt affinity 
ith the falino-terreous ſubſtances, and ranks it in his 
able below moſt of the vegetable and animal acids, 


prece- 


ryſtal- 0 | Sprees \ v. | Barytic F, luate, 
indeed 7} 
Tas falt is as little 8 as the preceding; and, 


much 
{With many other ſaline matters that have not yet been 
examined, and on which we are therefore obliged to 
Pe very brief, affords matter for new experiments. 
Bergman, in his diſſertation on elective attractions, 
aſſerts, that when fluoric acid is poured into a ſolution 
the ba If barytic nitrate or muriate, it occaſions a precipita- 
ion; and that the precipitate thus produced efferveſ- 
of the es with the ſulphuric acid, which extricates the 
mean ¶uoric from it. 


n from 
Ai. 
oſe thts 


id that This inſtance proves the fluotic acid to have a great - 
If r affinity with barytes than either the nitric or the 
ed into uriatie e acid; and ſhows, that it forms, with this ſa- 

about "I 3 lino- 
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having terreous ſubſtance a falt much leſs ſoluble than 
Ee 1 nitrate or e muriate. 


kon 


part 


SLID of v 
Species VI. Barytic Carbonate. whe 
5 TRE „ ſolye 
"BaryTExs combines with the carbonic acid to forma WM its o 
neutral falt poſſeſſed of ſome ſingular properties, and carb: 
appearing to bear ſome relation to chalk. or Ca 
We have already obſerved, that it is in conſequence diſſol 
of the affinity ſubſiſting between barytes and the car. ¶ alt t 
bonic acid, that barytic ſulphate, and all barytic ſalts near!) 
in general, are decompoſed by alkaline carbonate. In lime, 
theſe inſtances, barytic carbonate is always precipita- evapo 
ted. This falt is likewiſe prepared by expoſing to the lution 
dir a ſolution of pure barytes. The ſurface of the l. <<< [ 
quor is gradually covered with a pellicle, which effer. with 
veſces with acids, in conſequence of the earth's being that it 
impregnated with carbonic acid from the atmoſphere, Bar: 
ture, 


and becoming thereby leſs ſoluble. This phænome- 
non reſembles that which is exhibited by lime- water 
and though barytes and lime differ widely in many of 
their other properties, yet here there is a n ana- 
logy between them. 

Barytic carbonate loſes its acid when expoſed to fire, 
If heated in a retort or matras fitted to a pneumats- 
chemical machine, it gives the acid in its natural gaſc- 
ous form. Yet it is exceedingly difficult to ſeparate 
the acid entirely, and a _ intenſe heat is requikite 
for the purpoſe. 

All the mineral acids decompoſe this falt, and diſen 
gage the carbonic acid. A lively efferveſcence is al 
ways produced on the occaſion, which diſtinguiſh 


this ſalt from pure or cauſtic barytes. Bergman re: 
hs 1 | kons 


Salts. — | 
kons an hundred weight of this ſalt to contain ſeven 
parts of carbonic acid, ſixty-five of barytes, and eight 
of water. 8 e e 

Water will ſcarce diſſolve barytic carbonate ; but 
when it is itſelf impregnated with carbonic acid, it diſ- 
ſolves a portion of this ſalt equal to an 1550th part of 
its own weight. From this it appears that barytic 
carbonate is ſtill more difficult of ſolution than pure 
or cauſtic barytes : for, according to Bergman, water 
diſſolves about a gooth part of pure barytes. This 
ſalt therefore appears, in this inſtance, to be ſubject 
nearly to the ſame laws with chalk or carbonate of 
lime, and like it is precipitated when the carbonic acid 
evaporates from the water which maintained it in ſo- 
lution. But in other reſpects there is a wide differ- 
ence between them. The ſalts which barytes forms 
with other acids, ſhow, as we have above obſerved, 
that it differs eſientially from lime. 


— — 


Barytic carbonate is of no uſe. It is found in na- 
ture. 
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which poſſeſs the properties of both earths and falts 


| Recapitulation and Compariſon of the Mineral Salts, 


FTER the above account of the preſent ſtate of 


chemical knowledge reſpecting the properties df 


mineral ſalts, it may next be proper to take a brid 
comparative view of the principal characteriſtics, ant 
the mutual affinities of thoſe bodies. 

I. Salts are diſtinguiſhed by four general properties; 
taſte, tendency to combination, ſolubility, and 1incom- 
buſtibility. Theſe properties exiſt in various degree! 
of energy; and the various degrees of their energy cot 
ſtitute the eſſential differences which diverſify ſaline 
matters. 

II. All falts may be arranged under four orders 
four principal genera. 1. Salino-terreous ſubſtances 


2. Alkalis, the characteriſtics of which are, an urinou 
taſte, and the property of converting many blue veg. 
table colours to green. 3. Acids, diſtinguiſhed fron 
other | ſalts by their ſour taſte, and by communicatiq; 


atino! 


. 


a red colour to blue vegetable matters. 4. Middle or 


neutral ſalts, which differ from the preceding as being 


of a weaker, but a mixed ſalt taſte, bitter taile, and 


being leſs ſoluble, &c. . 
III. There are three ſalino- terreous ſubſtances ; pon- 


derous earth or barytes, magneſia, and lime. Their 


properties are pretty well known; but of their com- 
ponent principles we are ignorant. No chemiſt has 
hitherto ſeparated any of theſe bodies into diſtin prin- 
ciples, or formed them by combination. They are, 
therefore, actually ſimple in reſpect to the preſent ſtate 
of the ſcience. But they may, one day, Nn be 
decompoſed. 

IV. We know of three alkalis; potaſh, called alſo 
vegetable fixed alkali and alkali of tartar ; ſoda, like- 


wiſe known under the name of mineral atkali or ma. 


rine alkali ; ammoniacor volatile alkali, The two firſt 
of theſe are dry, ſolid, cauſtic, fuſible, liable to deli- 
quiate, &c. When pure, it is impoſſible to diſtinguiſh | 
between them ; but they are. readily diſtinguiſhed by 
the manner in which they combine with acids. Hi- 
therto we have obtained no certain experimental know- 
ledge of their intimate compoſition ; No body has yet 
ſeparated them into principles, or formed them by com- 
bination. 

The opinion which repreſents thin as compounds 
of earth and water, is nothing more than an ingenious 


fancy, which mutt be given up becaule it is ſupported 


by no poſitive facts. Ammoniac differs from them in 
appearing under the form of an elaſtic fluid, . ſtrongly 
odorous, and ſuſceptible of an amazing expanſion, &e, 
It is at preſent known to conſiſt of the bales of two ga- 
ſeous ſubſtances, —inflammable gas or hydrogene, and 
atmoſpheric mephitis or azote. It is decompoſed on 

D 4 : ſome 
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ſome occaſions, nd on, others formed by combination, 
It appears that the two fixed alkalis likewiſe contain 


ces 
azote, and that this ſubſtance may be conſidered as the acid 
alkalifying or alkaligenous principle. v 
V. There are fix acids with which we are well ac- are 
quainted; the carbonic, the muriatic, the fluoric, the in m 
nitric, the ſulphuric, and the boracic acids. Each of prop 
theſe is diſtinguiſhed by its peculiar properties, The car, howe 
bonic, the muriatic, and the fluoric acids, are very eaſily comr 
made to aſſume the elaſtic or aeriform ſtate, The caſe fon v 
is not the ſame with the nitric and the ſulphuric acids, IX 
The boracic acid is concrete and cryſtalline. The arſe- ral ſ 
nic, the molybdic, and the tunſtic acids, of which we clatui 
are to ſpeak in a kind of appendix to this part, are con- befor 
crete, but pulverulent, and never cryſtalline, 
VI. We are now beginning to underſtand the nature 
of the acids much better than formerly. The hypothe- Gem 
{is which repreſented them as compounds of earth and 
water has been demonſtrated to be quite improbable. 
The oxigenous principle, which is the baſe of vital air, pecies, 
is known to enter for one principle into their compoſi. I. The 
tion. And an acid is often formed by the union of oxi- 
gene with ſome combuſtible ſubſtance; with coal in 22 
the carbonic acid; with ſulphur in the ſulphuric; and 
with azote in the nitric acid. Another fact which II. The 
concurs to prove that oxigene 1s a conſtituent prin- OL 
ciple in acids, is, the formation of a great many pecu- III. The 
liar acids by the action of the nitric acid on combu- NI 
ſtible bodies. IV. The 
VII. The acids unite, without ſuffering decompoſi- N. 
tion, with aluminous earth, barytes, magneſia, lime, ; 
the fixed alkalis, and ammoniac. From theſe combi- V. The x 
My 


nations there reſult a great many neutral falts, which 
3 are 


are called ootapound, dad; or geutral. The ſubſtan- 
ces which in theſe ſaline combinations neutralize thes 
acids, are called baſes. | 

VIII. The properties of the middle or neutral falts 
are different from thoſe of their component principles; 
in moſt of them it is impoſlible to recognize any of the 
properties of either the acid or the baſe. The baſe, 
however, appears to communicate ſome general or 
common properties to neutral falts ; for which rea- 
ſon we have claſſed them into genera by their baſes. _ 

IX. On this principle there are fix genera of neu- 
tral ſalts, the order, the compoſition, and the nomen- 
clature ; of which it may here be proper to lay again 
before the reader. 


92 


Genus I. Neutral Salts, with a baſe of Fines Al- 
kali. 


Species. : Ancient Names. 


I. The ſulphuric acid with potaſh.. ple 
| Vitriolated tartar, ſal de duobus, 


DULPHATE OF POTASHe« ; arcanum duplicatum, vitriol of 

: potaſh.. * 
N II. The ſulphuric acid with ſoda. | | 
| SULPHATE OF SODA. Glauber ſalt, vitriol of ſoda. 7 
- ; q 
* III. The nitric acid with potaſh. | | 
. NiTRATE OF POTASH. Common nitre, ſalipetre. | | 
IV. The nitric acid with ſoda. | | 
* NiTRATE OF so. Cubic nitre, rhomboidal nitre. | 
, 


V. The muriatic acid with potaſh. | 
| Digeſtive ſalt, febrifuge ſalt of $yl- | 
vius, regenerated marine ſalt. | | 


VI. The | 


h Mostar or rorask. ; 


/ 


Fs 
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{ome occaſions, and e on, others formed by combinition, | are 

It- appears that the two fixed alkalis likewiſe contain ces 

azote, and that this ſubſtance may be confidered as the acid 
| alkalifying or alkaligenous principle. V 
I V. There are fix acids with which we are wy") ac- are ( 

quainted; the carbonic, the muriatic, the fluoric, the in m 

nitric, the ſulphuric, and the boracic acids. Each of prop 

theſe is diſtinguiſhed by its peculiar properties, The car. how 

bonic, the muriatic, and the fluoric acids, are very eafily com 
| made to aſſume the elaſtic or aeriform ſtate, The caſe fon v 
= is not the ſame with the nitric and the ſulphuric acids, I 
| The boracic acid is concrete and cryſtalline. The arſe- tral { 
| nic, the molybdic, and the tunſtic acids, of which we clatu 
* are to ſpeak in a kind of appendix to this part, are con- befor 

crete, but pulverulent, and never cryſtalline, 

VI. We are now beginning to underſtand the nature 
of the acids much better than formerly. The hypothe- Gen 


iis which repreſented them as compounds of earth and 
water has been demonſtrated to be quite improbable, 
The oxigenous principle, which is the baſe of vital air, 
is known to enter for one principle into their compoſi. 
tion. And an aeid is often formed by the union of oxi- 
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I. The 


f gene with ſome combuſtible ſubſtance; with coal in So! 
the carbonic acid ; with ſulphur in the ſulphuric ; and 
| with azote in the nitric acid. Another fact which II. The 
| concurs to prove that oxigene is a conſtituent prin- S1 
| ciple in acids, is, the formation of a great many pecu- III. Th 
| liar acids by the action of the nitric acid on combu- N 
ſtible bodies. 13 
| VII. The acids unite, without ſulfone decompoſi- N 
3 tion, with aluminous earth, barytes, magneſia, lime, ; 
the fixed alkalis, and ammoniac. From theſe combi- V. The 
nations there reſult a great many neutral ſalts, which Mo 
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ces which in theſe ſaline combinations neutralize the 
acids, are called baſes. | | 

VIII. The properties of the middle or neutral falts 
are different from thoſe of their component principles; 


properties of either the acid or the baſe. The baſe, 
however, appears to communicate ſome general or 
common properties to neutral ſalts; for Which rea- 
ſon we have claſſed them into genera by their baſes. 

IX. On this principle there are ſix genera of neu- 
tral ſalts, the order, the compoſition, and the nomen- 
clature; of which it may here be proper to lay again 
before the reader. 


Fo. 


Genus I. Neutral Salts, with a baſe of Fi ixed Al. 


Kali. 
,, ppecies. RS Ancient Names. 
1. I. The ſulphuric acid with potaſh. | 
. | | Vitriolated tartar, ſal de duobus, 
| SULPHATE OF POTASH- ; arcanum duplicatum, vitriol of” 
n | 7 
| potaſh.. 
d 
h II. The ſulphuric acid with ſoda. | 
x SULPHATE or SODA. Glauber ſalt, vitriol of ſoda. 
1» III. The nitric acid with potaſh, | | : 
"I: NiTRATE OF POTASH. Common nitre, ſaltpetre. 


IV. The nitric acid with ſoda. 
Ni rRATE OF SODA, Cubic nitre, rhomboidal nitre. 


v. The muriatic acid with potaſh. - | 
| Digeſtive ſalt, febrifuge ſalt of Syl- 


vius, regenerated marine ſalt, 


VI, The 


Muzxiats or PoTASH, 8 


are called compound, middle, or geutral. The ba 


in moſt of them it is impoſſible to recognize any of the 
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VI. The muriatic acid with ſoda. 
i, Marine ſalt, ſea ſalt, common 12 
ö SODA. 1 bite fl: 
VII. The boracic acid with potaſh. 
. Box ATE OF POTASH. | Vegetable borax. IV 
VIII. The boracic acid with ſoda. | 
SUPERSATURATED BORATE | . 
| OF SODA, er BORAX. } Common borax, tinckal. V. 
IX. The fluoric acid with potaſh. . 
Spathoſe tartar. 
F or POTASH. | Spar of tartar; VI. 
X. The fluoric acid with ſoda. | | 
FLUATE or SODA. Sparry ſoda. | ; 
XI. The carbonic acid with potaſh. 
| 0 Cretaceous tartar, 
ARBONATE OF POTASH. Chalk of potaſh. 
XII. The carbonic acid with ſoda. Spee 
gs | Cretaceous ſoda. 
CARBONATE OF SODA, Chalk of ſoda. LT 
Genus II. Ammoniacal Neutral Salts. | 
Species» Ancient Names. 1x 
I. The fulphuric acid with am- 
moniac. | III. 
| Glauber*s ſecret ammoniacal falt | 
AMMONIACAL SULPHATE. j ammuniacal wits ie 0 
II. The nitric acid with ammo- IV. T 
niac. : | 
AMMONIACAL NITRATE. Ammoniacal nitre. ( 


III Ti 


ſal, 


Halls „ 


9 | -Ancient Names, 
III. The muriatic acid with am- | 5 11 55 
moniac. i; 11 1 
AMMONIACAL MURIATE. Sal ammoniac. - . 
IV. The fluoric acid with ammo. =. 15 0 
nan. - | 


AMMONIACAL FLUATE. 


v. The boracic acid with ammo- 
niac. 
AMMONIACAL BORATE. 


VI. The carbonic acid with am - 


moniac. | = £ 
5 3 (Engliſb ſal volatile. 
AMMONIACAL CARBONATE. Sor volatile alkali, _ 
| | Ammoniacal chalk. 


Genus III. Calcareous Neutral Salts, 


Species, | Ancient Names, 
I. The ſulphuric acid with lime. 9 
Plaſter. 
f 4 Gypſum. 
Carcargous SULPHATE. PA 


Calcareous vitriol. 


IT. The nitric acid with lime. 
CALCARBOUS NITRATE. Calcarenus nitre. 


III. The muriatic acid with lime. | 
| Fixed ſal ammoniac, oil of lime. 


CALCAREOUS MURIATE, ; : 
| Calegreous marine ſalt. 


IV. The fluoric acid with lime, | EN 2 

| Cubic ſpar, vitreous ſpar, fuſible 

Caicartous FLUATEs 3 ſpar or fluor, ſparry fluor, fluo- 
| rated lime. 
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Species. „ Bis Ancient Names. Jpec 
V. The borneic ack Ak 1 | | II. 
Carcartovus BORATE. ; 
VI. The carbonic acid with lime. AFR) CALLE WMS 
: halk, | 
| Cannon 0 om. $6 r ſpar, calcarens 
27 25 Genus IV. Magnefun Neutral Salts. 
Species. | Ancient W | 
I. The ſulphuric acid with . | 19 
neſia. 
Salt of Se. or Sealire, bitter 
; MAGNESIAN SULPHATE. ' cathartic alt, vitriol of magne. 
| ES ; Aa. 
. . V. I 
II. The nitrie acid with magneſia. 
MAGNESIAN NITRATE. 
ITI. The muriatic acid with mag : v1. * 
neſia. 3 ö 5 
 Macnesian MURIA Z. Marine ſalt, with abaſe of magneju, | 
| | 1 F 
IV. The fluoric acid with mag- 
neſia. | 
MAGNESIAN FLUATE. Ge! 
N. The boracic acid with mag- 
neſia. i 
Specie: 
MAGNES1AN BORATE. 
I. Th 
VI. The carbonic acid with mag- 
neſia. | 
. Efferveſcent magneſia. 
MacxESLIAAN CARBONATE, Sar aerated magneſia. II. Tl 
Magngſian chalk. 
Genus V. Aluminous Neutral Salts. _— 
I. The ſulphuric acid with alu- 
minous earth. 
ALUMINOUS SULPHATE, Alum, witridl of clay. 


II. The 


| 
0 
. 


Son: 6r 1 


Species : nnn | 
II. The nitric acid with alumi- Tg Sn 5 | 
nous earth, | ; 
| Argillaceous nitre. 
| ALUMINOUS NITRATE, eee EGS Eh 
25 | | 7 . | | 
III. The muriatic acid with alu- | 
minous earth. | 
Argillaceous marine falt... 


M . | 
ALUMINOUS MURIATE Marine alum. | 


IV. The fluoric acid with alumi- 
nous earth. 


4 
« — . — 


Her 0 | Sparry clay. 
ne. ALUmiNOUS FLUATE, : . © Argillaceous fuer. | 
v. The boracic acid with alumi- | 
nous earth, | = W f i 
ALUMINOUS BORATE. Argillaceous borax. © | | 
VI. The carbonic acid with alu- : | 
minous earth. | 
efia, Eferveſcent clay. 
ALCMINOUS CARBONATE, Argillaceou chalk. a 


Genus VI. Neutral Salts with a Baſe of Barytes, or 
; Barytic Neutral Salts. | = 


Species. | Ancient Names. 


I. The ſulphuric acid with barytes. 5 
| Ponderous ſpar. 
Barotic vitriol. 


j 
x 
[ 
! 
; 
LI 


BARYTIC 8ULPHATE. 


II. The nitric acid with barytes. 
| Ponderous nitre. 


BaryTiIC NITRATE. Ts, 
Barotic nitre. 


a 
III, The muriatic acid with ba- 


rytes. | 
Bakrric MURIATE. Pongerous marine ſalt. 


IV. The 
he 


Saltt. 


Wl - IV. The fluoric acid with barytes. 

. 7 

1 Bak rric FLUATE. 

„ V. The boracic acid with barytes. | 7 4 
| | 1 eule enn earth; 

it T 

| R Cretareous ponderous n 
| VI. The carbonic acid with ba- - 

1 rytes. 

Bakrrie CARBONATE: | Barotic chalk. 

| 


. 


X. To theſe gat] ſalts we may join \ was which owe 
their nature to the arſenic, the molybdic, the tunſtic, 
and the ſuecinic acids; calling the firſt, arſeniates of 
| potaſh, of ſoda, Ic. ; the ſecond; molybdates of potaſb, 
* of ſoda, ammoniacal, calcareous, c.; the third, tun. 
fates of potaſb, of ſoda, of lime, &c. ; the fourth, fuc- 
cinates of potaſh, magne/ia, aluminous earth, Wc. We 
will treat of theſe four genera of neutral ſalts in the 
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11 cany. 
| hiſtory of metallic and bituminous ſubſtances. = 1 
N XI. Each particular falt, whether ſimple or neutral, al 
| poſſeſſes certain peculiar characteriſtics, by which it folloy 
| may be diſtinguiſhed from all the reſt. Theſe charac- Wl 6xed 
| teriſtic properties are taſte, form, and alterabiliry—by. in the 
| fire, air, earths, and the various ſaline ſubſtances. ln Ml phate 
ft order to learn to diſtinguiſh ſaline bodies readily, we ter ar 
} muſt carefully ſtudy all their properties, compare them WW in ear 
| with one another, and mark their differences and con- potaſh 
i trarieties. in ear 
| XII. Tho' moſt ſimple ſalts, and Rill more the neutral Wand a 
i falts, be almoſt always products of art, yet nature 
ſometimes affords them at the ſurface, or a very little 

| beneath the ſurface of the earth. Barytes or pure mag- W. 
i neſia have not been yet found in nature. Places lying MW" » 
bi NEAT volcanoes afford lime: the fixed alkalis never ap- E 
6 pear ſed: and 


gear in a cauſtic ſtate, but always in combination with 


diffuſed through the atmoſphere, fills ſome ſubterra- 
neous cavities, and exhales from certain waters: the 
muriatic acid appears to exiſt in a free ſtate on the ſur- 
face of the ſea: the fluoric acid i never found but in 


or among putrefying matters : the ſulphuric acid has 
been found in cryſtals by M. Baldoſtari in a grotto be- 


| Dolomieu in a grotto on Mount Etna. M. Vandelli 
has obſerved, that in the neighbourhood of Sienna and 
Viterbo a ſolution of the ſulphuric acid in water fil- 


tinually diſengaged in places expoſed to the force of 
yolcanic fires. M. Hofer has obſerved the boracic 
acid in ſolution on the water of ſeveral lakes in Tuſ- 
any. 7 . | 


tral ſalts, of which we have given the hiſtory, only the 
following perfe& neutral ſalts, that is, with a baſe of 
fixed alkali, are to be found on the ſurface of the earth, 
in the waters, or in the fluids of organized bodies. Sul- 
phate of potaſh in vegetables; ſulphate of foda in wa- 
ter and in ſome plants; nitre in vegetable juices, and 
in earths impregnated with putrid matters; muriate of 
potaſh in waters and in marine plants; muriate of ſoda, 
in earth, water, vegetables growing on the fea ſhore, 
and animal humours ; carbonate of potaſh in vege- 

8 | tables; 


We ſpeak not here of the modifications of thoſe ſalts called al- 
Plites, nitrites, oxigenated muriates, c. nor of the twenty-eight ſpe- 
cies which owe their formation to the metallic and bituminous acids : 
the number of the neutral ſalts would by that means be much increa- 
led; and beſides, it does not appear that theſe ſalts exiſt in nature. 
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acids on the ſurface of the earth: the carbonic acid is 


combination with lime: the nitric acid is found beſide 


longing to the baths of St Philip in Italy, and by M. 


. edge ro 


trates through the rocks. The ſulphureous acid is con- 


XIII. Of the forty- two principal & ſpecies of neu- 


N 
; 
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tables; carbonate of ſoda in an eMloreſcence; on the 
earth, on ſtones, and in animal humours; there i; 
ſome uncertainty in reſpect to borax. Nitrate of ſoda, 


fluate of potaſh, fluate of ſoda, and borate of potaſh, are 


always products of atrt. 

XIV. We know of no ed alta exiſting 
ready formed in nature, but ammoniacal muriate, which 
is found in places contiguous to volcanoes, and ammo- 
niacal carbonate which is formed in putrid animal mat. 
ters: ammoniacal ſulphate, ammoniacal nitrate, ammo- 
niacal fluate; and ammoniacal borate, are 3 forms 
ed by the chemiſt in his labroatory. 

XV. Calcareous neutral falts abound over the 15 
| face of the globe. We know but of ſix ſpecies of this 
genus of neutral ſalts; and five of theſe have been found 
in nature. Calcareous ſulphate or ſelenite exiſts in 
pretty extenſive ſtrata in hills: carbonate of lime, or 
calcareous matters, compoles a conſiderable part of the 
_ exterior ſtrata of the globe : calcareous nitrate is al- 
ways found with common nitre in the beds in which 
it is produced : calcareous muriate, in like manner, al. 
ways accompanies muriate of ſoda : calcareous fluate is 
found in great plenty in mines. | 

XVI. Magneſian falts are much leſs copious in na- 
ture; none of them but magneſian ſulphate and mag. 
neſian muriate, which are found diſſolved in various 
waters, can be ſaid to exiſt in nature: magneſian ni- 
trate indeed is ſometimes met with, but always in very 

trifling quantities. Nature has not yet exhibited to 
our obſervation either magneſian borate, magneſian 
fluate, or magneſian carbonate. The laſt of theſe, how- 
ever, appears to exiſt in ſome ſtones. 

XVII. Barytic ſulphate is the only one of the ſix ba- 
rytic neutral falts that has been found in any abun- 

dance 


dand 


| cliffs 


mine 
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pure 
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dande in the mineral kingdom. It is found in the 
cliffs of hills, and always in the neighbourhood of 
mines. Neither barytic nitrate, muriate, borate, nor 
fluate, has as yet been known to exiſt in nature; but 
pure barytic carbonate was, a few months ago, diſ- 
covered in England, finely W and in large 
maſſes. 
XVIII. Aluminous ſulphate i is almoſt the only alu- 
minous ſalt found in nature. It is met with in places 
adjacent to volcanoes, and among earths that have 
been expoſed to the action of volcanic fires. It appears 
alſo in an effloreſcence, on decompoſed lava, &c. Py- 
rites in an effloreſcent ſtate likewiſe contain a portion of 
it. As to aluminous nitrate; muriate, borate, or fluate, 
theſe are never found among the products of nature. 
Aluminous earth is often combined with the carbonic 
acid, and there is ſcarce any earth of the kind from 
which more or leſs of the carbonic acid Ay not be 
obtained by ſtronger acids; 2M 
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An Examination of ſome general Properties of Salts, par. 
_ ticularly Cryſtallization, Fufibility, tendency to Efflo 


N our hiftory of fimple and neutral falts, we have 
; conſidered the properties of each falt ſeparately: 
but it may likewiſe be proper to compare them ; for 
from the compariſon we may be able to deduce ſome WF oft fl 
general principles concerning them. Here then, let u gula: 


conſider in this point of view the cryſtallization, fu- corre 
ſibility, effloreſcence, deliquieſeence, and ſolubility of WF then 
falts. | | ly ca 


Cryſtallization, conſidered as a general property of {Ml not 
bodies, is a property by which they tend to aſſume 2 WF are er 


regular form, when placed in circumſtances favourable tion 


to that particular diſpoſition of their particles. Almoſt ſtals 
all minerals poſſeſs this property; but it is moſt emi- very 
nent in ſaline ſubſtances. The circumſtances which are WI crete 
favourable to the cryſtallization of ſalts, and without Th 
which it indeed cannot take place, may be all reduced u Ve 2 
the two following: 1. Their particles muſt be divided ” 

ut 


and ſeparated by a fluid, in order that the correſpond. 
| 10g 
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ing faces of thoſe particles may meet and unite. 2. In 4 
order that this union may take place, the fluid which | h 
ſeparates the integrant parts of the ſalt muſt be gra= | 
dually carried off, ſo that it may no longer divide them. | 
From this it may be underſtood, that cryſtallization | 
takes place by virtue bf the mutual affinity ſubſiſting 
between the particles of cryſtallizable bodies, by which | 
they tend to unite into one aggregate maſs. Theſe | 
conſiderations lead us to think, that the integrant parts | 
of ſalts have peculiar forms; and that the form of the . 
integrant parts of the ſalt gives to the cryſtal its parti - 7 
cular figure. The ſame conſiderations lead us farther = 
to conclude, that the integrant particles of ſalts are 
ſmall irregular ſided polyhædrons, ſome of their faces f 
being larger, others ſmaller, and that the largeſt of 1 
their faces moſt naturally meet and unite. This being 1 
allowed, it will be readily underſtood, that when the 


ar. 


ave 

ly: WH fuid which ſeparates theſe particles is carried off, their | 

for WT correſponding faces will reunite ; and if the fluid go | | 

YM off ſlowly, ſo as to give the ſaline matters time for a re- 

t s gular arrangement, and to allow them to bring their 

fu. WW correſporiding fates into contact, the cryſtallization will | 

/ of {WY then be regular. But again, if the fluid be too quick- i 
ly carried off, the ſaline particles muſt unite haſtily, | 

y of WF not by their correſponding faces, but by thoſe which | 

e 2 are moſt contiguous to each other, and the cryſtalliza- | 

able tion will then be irregular, and the form of the cry- | 

not WW ftals not eaſy to determine. Nay, if the ſolution be 

mi- very ſuddenly evaporated, the ſalt will appear in a con- 

are erete maſs, with nothing of a cryſtalline form. 

out Theſe are the principles on which we proceed when 

do we attempt to make ſaline matters aſſume the cryſtal- 

ded WF line form. All falts are ſuſceptible of cryſtallization ; 


but they do not all cryſtallize with equal readineſs. 
| E 2 Somę 
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_ calcareous carbonate in eryſtals. 


Some ſalts cryſtallize ſo readily, that we can make them 
aſſume the cryſtalline form at pleaſure. Others again 
require more care and many precautions. And, laſtly, 
there are ſeveral which we have not yet been able to 
obtain in cryſtals. In order to ſucceed in attempts to 
cryſtallize ſalts, it is requiſite for us to be well ac. 


quainted with the circumſtances moſt favourable to the | 


cryſtallization of each. In ſuch operations it is a ne- 
ceſſary condition that the ſaline ſubſtances be firſt dif. 
ſolved in water: but ſome ſalts are ſo difficult of ſolu- 
tion that it is almoſt impoſſible to make their integrant 
particles unite regularly. Such are calcareous ſul. 
phate, calcareous carbonate, calcareous fluate, and ba- 
rytie ſulphate. In nature, theſe neutral ſalts are daily 
met with in very regular cryſtals ; but art cannot imi- 
tate them but by a very tedious proceſs ; nay, a num- 


ber of eminent chemiſts deny the poſſibility of any 


fuch proceſs. I take my account of it from M. A- 
chard, who aflerts, that by this proceſs he obtained 
This ingenious pro- 
ceſs conſiſts in making water that has long ſtood over 
thoſe ſalts which diſſolve with fo much difficulty, to 
run along a very narrow canal, and there evaporate 
very ſlowly. Again, there are other ſaline matters ſo 


ſoluble, and ſo much diſpoſed to remain in union with 


water, that it is exceedingly difficult to ſeparate them 
from it, and make. them cryſtallize regularly, This 
is the character of all deliquiating ſalts, ſuch as calca- 
reous and magneſian nitrate and muriate. 

Each particular ſalt, no doubt, muſt cryſtallize in 8 
way peculiar to itſelf ; or, what is the fame thing, the 
molt minute particles of every ſaline ſubſtance muſt 
have a determinate form, by which they are diſtin- 
guiſhed from the integrant particles of every other ſa- 
* a - line 
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line matter. This is doubtleſs the cauſe of that amazing 


lem 
ain variety of forms which cryſtalline bodies exhibit. The 
ly, ſimple ſalts from the falino-terreous ſubſtances to the 
> to ſtrongeſt acids, have ſcarce ever a diſtin&, determinate 
* 10 form: and there are but a few circumſtances which can 
N cauſe them to cryſtallize: without totally deltroying 
the WY their ſaline properties'; which actually happens to the 
ne. oxigenated muriatie and the concrete ſulphuric acids. 
du: The cauſtic alkalis, however, cryſtalli:e in plates, ac- 
u- cording to M. Berthollet, and the acid of borax is well 
Ant known to exhibit the ſame figure. But excepting 
ful: theſe two, none of the ſimple ſalts can be made to aſ- 
ba- ſume any regular form, either becauſe their nature 
ally does not admit of it, or becauſe the means which they 
mi-: employ are inadequate to the purpoſe. - But all the 
im neutral or middle ſalts naturally affect a regular form, 
_w_ and we can even cauſe moſt of them to aſſume or re- 
* 6-1 it at pleaſure. When we conſider this property by 
nel BY which neutral ſalts are ſo eminently diſtinguiſhed from 
nn me {imple, we are at a loſs to determine whether it be 
975 owing to the acids or to the alkaline baſes by which 
% they are neutralized: but it cannot be excluſively a- 
rate BY ſeribed to either the one or the other; for the ſame a- 
5 fo cid in combination with various baſes often forms cry- 
eit I gals of a great variety of figures; ; while again the ſame 
em W baſe in combination with various acids often exhibits a 
wy le diverſity of forms. The cryſtallization of neutral 
Ica- ſalts is therefore to be aſcribed to a total change of the 
properties of both the acid and the baſe. 
* There are three ways of making ſalts cryſtallize 
the commonly practiſed in the laboratory. 1. The firſt is 
auff evaporation. This proceſs conſiſts in heating a ſaline 
= ſolution till the water by which its particles are kept 
oy leparate be reduced to yapour. The {lower the eva- 
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poration, ſo mueh the more regular will the eryſtalliza. 


tion of the ſalts be. The proceſs for cryſtallizing ſul. 
phate of potaſh, muriate of potaſh, muriate of ſoda, 


calcareous ſulphate, and magnefian carbonate, is con- 
ducted on this principle. When a ſolution of any of 
theſe ſalts is evaporated by a boiling heat, the form in 


which the ſalt is obtained is far from being regular: 
but it placed on a ſand bath, of the heat of nearly 4; 
degrees, the ſave: ſolution conſtantly gives either ſooner 
or later very beautiful regular cryſtals: And there i 
ſcarce any ſalt which may not be made to aſſume a re- 
gular form by this proceſs judiciouſly conducted. 
2. Cooling is ſucceſsfully applied to cryſtallize ſuch 
ſalts as are more ſoluble in warm than in cold water. 


It i is eaſy to ſee, that a ſalt of this nature will cryſtal- 


lize as ſoon as the water in which it is diſſolved be- 
comes incapable of maintaining it fully in ſolution, in 
conſequence of its temperature being diminiſhed. That 
portion of the ſalt which owed its ſolution to the tem. 


perature of the fluid, is gradually ſeparated as the li. 


quor cools ; and when the water becomes quite cold, 
no more of the ſalt remains diſſolved but what is {0- 


Juble in cold water. In this proceſs, as in the former, 


when the ſolution is cooled moſt ſlowly, and the ſaline 


particles are ſuffered to unite their correſponding fi- 


ces, the cryſtals are then moſt regular: And therefore 
ſolutions of ſalts ſhould be for ſome time expoſed to: 
certain degree of heat; which ſhould be afterwards di- 
miniſhed gradually till it be reduced to the loweſt de. 
gree requiſite. It is to be obſerved, that all ſalts fu- 


ſceptible of cryſtallization by this proceſs are in gene- 


ral much more ſoluble than thoſe which are cryſtallized 
by the firſt proceſs; as they are at firſt diſſolved in 
boiling water, if the ſolution be ſuddenly cooled, the 
{alt fails to the bottom in a ſhapeleſs maſs; but if 1 
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on a ſand- bath, and ſlowly cooled, the cryſtallization is 
| always regular, By this means ſulphate of ſoda, nitre, 
carbonate of potaſh, carbonate of ſoda, ammoniacal 
muriate, &c. are obtained in fine cryſtals.  _ 
| 3. The third method of eryſtallizing ſalts is ſpontaneous 
| evaporation. This is obtained by expofing a very pure 
ſolution of the ſalt which we wiſh to cryſtallize to the 
temperature of the atmoſphere in a glaſs or ſtone veſ- 
ſel covered with gauze ; which prevents any. duſt from 
falling into the liquor without retarding the evapora- 
tion. The veſlel with the ſolution is to be ſet afide in 
an apartment not otherwiſe occupied, and there ſuffer- 
ed to remain till cryſtals appear ; four or five months, 
or perhaps a longer ſpace, will ſometimes elapſe before 
that happen. The largeſt and moſt regular cryſtals are 
uſually obtained by this proceſs. Did time allow, it 
might be applied to all ſalts ; for by means of it they 
are obtained in the higheſt purity. It is abſolutely ne- 
ceſlary for the cryſtallization of nitrate of ſoda, mu- 
riate of ſoda, borax, aluminous ſulphate, magneſian 
ſulphate, ammoniacal ſulphate, ammoniacal nitrate, 
&c. . 1 1 
On ſome occaſions two or more of theſe proceſſes are 
| employed together; as for inſtance, in the cryſtal- 
lization of ſalts which have a ſtrong tendency to de- 
| liquiate, ſuch as calcareous nitrate, calcareous mu- 
riate, magneſiaq nitrate, and magneſian muriate. So- 
lutions are firſt powerfully evaporated, and then expo- 
{ed to an extreme cold. But this method never gives 
regular cryſtals; and ſometimes we obtain by it no- 
thing but ſhapeleſs concrete maſſes. The reaſon why 
ve are able to cryſtallize ſo few of the neutral ſalts, 1s 
our not knowing exactly in what ſtate of concentra- 
tion the ſolutions of yarious ſalts muſt be, in order that 
they may afford cryſtals. Though this knowledge 
£4 might 


Saint eaſily be obtained; 'ag nothing but time and pa. 
tience are requiſite for the purpoſe, yet chemiſts hays 
not made it ſufficiently the object of their attention. 
The ſpecific gravities of ſaline ſolutions muſt be obſer. 
ved, in order that we may come to know the degree of 
concentration requiſite for the cryſtallization of each, 
In ſome operations on ſalts in the great way, an areo- 
meter, or inſtrument for meaſuring the ſpecific gravities 
of liquids, has been happtly employed to determine the 
point at which the nee might be e to cry- 
HRallize. >: ad 07 
| Netidos theſe ee of effecting the e 
** ſalts, there are ſeveral circumſtances favourable to 
that operation, the influence of which it will be proper 
to eſtimate... Gentle agitation ſometimes contributes to 
effect a cryſtallization, which might otherwiſe not ſuc- 
ceed. When veſſels containing ſaline ſolutions are 
ſhaken or removed from one' place to another, we ſome- 
times ſee cryſtals inſtantly formed, though the ſaline 
matter was immediately before entirely in ſolution, 
The contact of the air is indiſpenſably neceſſary to the 
formation of cryſtals. It often happens that a ſaline 
ſolution, though evaporated to the proper point, gives 
no cryſtals,” on account of its being confined in a cloſe 
flaſk ; whereas if it were expoſed to the air in an open 
veſſel, it would cryſtallize with great rapidity. Rou- 
elle the elder made this obſervation in a very accurate 
manner. The form of the veſſels, too, and extraneeus 


matters happening to be intermixed with the ſolution, 
have great influence on the cryſtallization of a ſalt. 
The firſt of theſe circumſtances modifies the figure of 
the cryſtals, and diverſiſies them in an amazing man- 
ner. Thus, threads or ſmall ſticks are put into veſlels 
containing ſaline folutions, to make them cryſtallize 
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with oreater regularity. - The'cryſtals are depoſited on 
the threads, their baſes are then very narrow, and they 


therefore aſſume a more regular form than when they 
fall upon the ſides of earthen pots, or any of the other 
veſſels commonly made uſe of in this proceſs; which 
being oblique, irregular, and unequal, mutilate and 
deſtroy the regularity of eryſtals. Extraneous bodies 
immerſed into ſolutions of ſalts are often ſerviceable; 
they cauſe the cryſtallization to take place ſooner than it 
would otherwiſe have done. A bit of wood or a ſtone 
thrown into a falt ſpring, becomes a baſe on which the 
water depoſites cryſtals of muriate of ſoda. Some che- 
| miſts, in conſequence of obſerving this phenomenon, 
have been induced to propoſe the immerſion of ſaline 
cry{tals into ſaline ſolutions, which do not cryſtallize 
readily, Several have aſſerted this circumſtance to be 
highly favourable to the cryſtallization of ſuch ſalts as 
cannot without great difficulty be obtained under a re- 
gular form. Theſe are the chief circumſtances which 
influence cryſtallization. Future obſervation, na 
doubt, may ane chemiſts nee with many 
more. 

A ſalt cannot be ſeparated from the water by which 
it was diſſolved, ſo as to aſſume a regular form, unleſs 
it retain ſome part of the fluid. The reader may con- 
| vince himſelf of this fact by taking a portion of ſome 
ſalt reduced to a powder by heat, ſuch as aluminous 
ſulphate or borate of ſoda calcined, or dried ſulphate of 
ſoda, diffolving it in water, and cauſing it to cryſtal- 
lize: and it will be found to have gained an augmenta- 
tion, ſometimes even of an half more, in conſequence of 
| being cryſtallized ; that is, an ounce of ſalt will increaſe 
to two ounces by cryſtallization. Chemiſts have 1n- 


ferred from this fact, that a ſalt when formed into re- 


gular 
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gular cryſtals, contains More water than when deprive 
of its cryſtalline form by the action of fire or air. This 
water, which though not one of its principles as a fa. 
line ſubſtance, is yet eſſentially neceſſary to its confer. 
mation into cryſtals they call the water of cryſtallixa. 
tion; becauſe it is in fact an element of ſaline eryſtak 
When deprived of this water, cryſtals loſe their tran, 
ſparency ang regularity of form. Salts contain ſome z 
greater ſome a leſs quantity of this water of cryſtal. 
lization. Some ſalts, ſuch as ſulphate of- ſoda, carb. 
nate of foda, and aluminous ſulphate, contain a quan- 
tity of water equal to half their weight; others, ſuch 
as nitre, muriate of ſoda, &c. poſſeſs but a ſmall por- 
tion of water. The various proportions in which the 
water of cryſtallization ſubſiſts in the various ſalts has 
not yet been accurately determined. Salts may lok 
this water without ſuffering any alteration of their in- 
timate nature; and the water itſelf is * pure 


uke diſtilled water. 


As from what we have ſaid concerning the cryſtal 
lization of falts, it appears that ſaline ſubſtances are not 
all cryſtallized by the ſame proceſs, but obey different 


laws in their formation into cryſtals; it is plain that we 
may take advantage of this circumſtance, when we at 


tempt to ſeparate different ſalts from one another. Thus 
a falt which cryſtallizes by cooling may be obtained 
entirely ſeparate from another which cryſtallizes only 
by continued eyaporation ; in this manner are the mu- 
riate of ſoda and the ſulphate of ſoda, contained in the 
ſpring-waters of Lorraine, ſeparated from each other, 
It often happens, however, that two ſalts when di- 
folved in the fame water, are ſo blended together, 


that repeated ſolutions and cryſtallizations are necel 


ſary to eflect an entire ſeparation between them. Thi 
| | obſer: 
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falts which are ſubject to the fame laws of cryſtalliza- 
tion. Theſe axe much more difficult to ſeparate from 
each other, eſpecially if there be a number of them 


together. For inftance, if the ſame water ſhould hap- 
| pen to contain four different ſalts, all equally diſpoſed 
to cryſtallize by either evaporation or cooling, it would 


not be poſſible to ſeparate them by one or two ſucceſ- 


five proceſſes of cryſtallization: but the operation would 


require to be many times repeated, in order that the 
nice variations which diverſify the characters of thoſe 
falts might be brought to diſplay themſelves: For it 


is to be remarked, that though two or more ſalts ap- 
pear ſubject to the ſame laws of cryſtallization ; yet 


when minutely obſerved, the cryſtallization of the one 
will be always found diſtinguiſhed from. that of the 
other by ſome ſlight differences. Were this not the 
caſe, they would always cryſtallize together, nor would 
it be at any time poſſible to obtain them ſeparate ; but 
this ſcarce ever happens, even in regard to thoſe ſalts 
which cryſtallize in the moſt uniform manner. There 
are, however, ſome exceptions from this rule: ſome 
falts have a peculiar tendency to mutual adheſion, or 
an uncommon affinity with each other. Of this kind 
are all neutral falts which owe their formation to the 
fame acid, and cryſtallize by the fame proceſs ; ſuch 


as the magnefian and ammoniacal ſulphates. But theſe 


ſingular phenomena of neutral ſalts have not been as 
yet obſerved with enough of attention; and there is 
here ſtill farther ſcope for the reſearches of the che- 
miſt, 

Laſtly, To conelude this compendious hiſtory of the 
cryſtallization of ſalts, let us take notice that there is 


another mode of obtaining them in cryſtals. Saline 
ſolu- 
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ſolutions may be precipitated by ſome ſubſtance thy | 


has a greater affinity than they with the water. Spirit 
of wine produces this effect on moſt of the neutral ſalts; 
on all of them indeed but ſuch as are ſoluble in that 
menſtruum. The ſame phenomenon takes place when 
falts, differing conſiderably from each other in point of 
ſolubility, happen to be mixed together, even when {e. 
veral different ſaline ſolutions are mixed, though the 
ſalts differ not greatly as to ſolubility. Thus ſulphate 
af magneſia diſſolved in water precipitates aiſolution 
of ammoniacal ſulphate. But what paſſes on that oc. 
caſion has not yet been obſerved with ſufficient atten. 
tion to enable me to give a pen account of this 
ſingular phenomenon. | | 

Fuſion by heat was treated of ben we gave the 
particular hiſtory of each ſaline ſubſtance by itſelf; 
but we may here compare the different kinds of fuse 
of which ſalts are ſuſceptible. Salts are liable to two 
kinds of fuſion; the one, which is peculiar to ſaline mat- 
ters, is owing to water, and is called aqueous fuſion 
the other, which ariſes from a different cauſe, is known 
by the name of zgneous fuſion. Aqueous fuſion depends 
entirely on the water of cryſtallization; which as it ex- 
iſts in many ſalts in a large proportion, amounting oft- 
en to half the weight of the cryſtal; is capable of diſ- 
ſolving ſuch ſalts when heated to the temperature of 
60 degrees. The cryſtalline-form then diſappears, the 
ſalt is diſſolved, and the fufion which takes place is in 
fact a real ſolution. This obſervation is ſo juſt, that 
when a falt of this nature, ſuch as ſulphate of ſoda, bo- 
rate of ſoda, or aluminous ſulphate, is kept for ſome 
time in this ſtate of fuſion, the water which with the 
help of heat diſſolved it, is gradually evaporated, and 
the falt 1 is lolt dry, and no longer appears in a ſtate of 
fuſion, 
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fuſion. This apparent or aqueous fuſion has no rela- 
tion to true igneous fuſion; for all ſalts that have been 
dried after being once liquefied by their water of cry- 
ſtallization are ſuſceptible of the latter. Thus muriate 
of ſoda, and borate of ſoda, are melted by a ſtrong heat, 
after ſuffering aqueous fuſion and being dried up by a 
moderate heat. All ſalts have not an equal tendency to 
true igneous fuſion: There are ſome, ſuch as nitrate and 
muriate of ſoda, which melt as ſoon as they begin to 
become red-hot: others again, ſuch as ſulphate of pot- 
aſh and ſulphate of ſoda, require a much more intenſe 
heat to melt them. Laſtly, Such is the fuſibility of ſome 
ſalts, that they are capable of communicating this pro- 
perty to other bodies ſcarce fuſible by. themſelves. Thus 
the fixed alkalis communicate their fuſibility to quartz, 
e: WH and, and all other ſiliceous earths, which are other- 
' WT vice abſolutely infuſible. This property has acquired 


10 to theſe ſalts the title of fAuxes, becauſe they are em- 
at- ployed to promote the fuſion and vitrification of earthy 
„ and metallic ſubſtances. We have already remarked in 
»n another place, that the laſt degree of fuſibility is vo- 


0; WI etilization. And we would here obſerve, that all ſa- 
line matters are more or leſs volatile; not one of them 
t. but may be volatilized by an extreme heat. Thus ſul- 
i. hate of potaſh and muriate of ſoda, when heated to 
of the higheſt temperature of which they are capable, are 
he ſublimated into vapour. 

Cryſtallized ſalts do not all ſuffer the ſame alteration 
from the action of air. Some of them ſuffer no diſcern- 
0. ble alteration when expoſed to it, but many loſe 
ne {Wl fooner or later their tranſparency and form; and of 
he theſe ſome melt down gradually, acquiring at the ſame 
nd ume additional weight, while others, as they become 


of Wouverulent, ſuffer a diminution of weight. The firſt 
+. | of 


of thele alterations is called deliqueſcence, the other q 


than to enlighten a perſon entering upon the ſtudy dl 


floreſcence. 


That phænomenon which is known by the name f 


geliqueſcence, is ſo called becauſe the ſaline matter 


which exhibits it then becomes liquid; and a falt is 
ſaid to fall into a deliguium, when it melts in this man. 
ner on coming into contact with air. The word de: 
faillance was formerly uſed by French chemiſts as 5j. 
nonimous with delzgue/ſcence, but it is now become an. 
tiquated, and no longer appears in the writings cl 
chemiſts. The occaſion of this alteration 1s, that the 
falts attract the moiſture of the atmoſphere z which, i 
my opinion, is to be confidered as a real elective attrac: 
tion between the water and the ſalt, which acts with 


ſuch ſuperior force as to ſeparate the water from the 


air of the atmoſphere. There are alſo differences a: 
mong ſalts, in regard to their tendency to deliquiate 
both in reſpe& to the rapidity with which this change 
takes place, and the point of ſaturation at which the 
phænomenon of deliqueſcence ceaſes. The fixed alla. 
lis, ammoniac gas, the muriatic acid gas, and the con- 
centrated ſulphuric acid, abſtract the water from the at 
moſphere, dry up the air, if we may be allowed to 


uſe the expreſſion, with a very confiderable force, and 


abſorb a quantity of the fluid more than equal to theit 
original weight. Dry potaſh particularly diſplays this 
phenomenon in a very eminent manner ; ſo likewik 
does the ſulphuric acid when concreted by cold. Thelc 


two ſalts firſt become ſoft, and afterwards aſſume 1 


thick liquid conſiſtency, reſembling that of ſome oik 


which has cauſed the firſt to receive the name of oi 


tartar, and the ſecond to be called oi of vitriol. But 
theſe names are improper, and more likely to miſlead 
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chemiſtry. There are other ſalts which have a ſtrong 
tendency to deliquiate, but do not attract moiſture fo 
copiouſly or with ſo much avidity as thoſe above-men- 

tioned. Such are calcareous nitrate and calcareous mu- 
riate, magneſian nitrate. and magneſian muriate. Laſt- 
ly, There are ſome ſalts which, when expoſed to the 
atmoſphere, only become a little wet, without waſting 
entirely down, ſuch as nitrate of ſoda, muriate of pot 
E aſh, ammoniacal ſulphate, &c. 

The phenomenon of effloreſcence has been ſo named, 
becauſe the ſalts ſuſceptible of it appear covered over 
@ with ſmall white threads, reſembling thoſe ſublimated 
matters which are known in chemiſtry by the name of 
flowers. This property is the direct contrary of deli- 
queſcence. In the inſtance of deliqueſcence, the ſaline 
cryſtals decompoſe moiſt air ; becauſe the elective at- 
traction ſuſiſting between the ſalt and the water is 
ſtronger than that between the water and the air. In 
effloreſcence, again, the atmoſphere decompoſes the ſa- 
line cryſtals, as having a greater affinity with water 
than the ſalts. In effloreſcence, therefore, the water 
of cryſtallization is abſtracted from the ſalts; and this 
is the reaſon why ſalts, when they effloreſce, loſe their 
torm, their tranſparency, and a part of their bulk. It 
is here of importance to obſerve, that all effloreſcent 
ſaline cryſtals ſuffer from air an alteration fimilar to 
that which they ſuffer from heat. It is a kind of cold 
calcination, which ſlowly decompoſes cryſtallized ſalts, 
by ſeparating from them the water to which they owe 
their cryſtalline form, and all their other *pfoperties as 
laline cryſtals. When a ſalt therefore effloreſces entirely, 
it ſuffers exactly the ſame loſs of weight as when it is 
dried by the action of fire, We may farther remark, 


that thoſe falts whole * effloreſce, belong to the 
| claſs 
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claſs which is the moſt ſoluble, and cryſtallizes by cook 


ing fy | me 
EMoreſe oa i e amd tio 
reſcence, like deliqueſcence, is not exactly the 
fame in all the neutral ſalts ſuſceptible of it. Some, 2 
ſuch as ſulphate and carbonate of ſoda, effloreſce readi. - 1 
ly and entirely, fo that after exhibiting this phenome. way 
non, they are found to be wholly reduced to a fine Wi 8 
white duſt. As they appear to have loſt, in conſe. 
. quence of this decompoſition, half their weight, it may ou 
be inferred, that their effloreſcing ſo completely is oy. Colts 
ing to their containing fo much water of cryſtalliza- uſt 4 
tion. And it is a fact, that ſalts which are but little 1 80 
ſuſceptible of effloreſcence, ſuch as aluminous and mag: gp 
nefian borate and ſulphate, contain leſs water in their . 
cryſtals. If effloreſcence depend on air's having WS 
greater affinity with water than ſalts have, it muſt fol: Wi od 
low, that when the atmoſphere is very dry, this phz: 3 
nomenon will take place more readily and in a more vain 
remarkable manner, while air loaded with moiſture Mi 
will not act in the ſame manner on effloreſcent ſalts Wl orf 3 
but will leave them uninjured. To confirm this afler: "i 
tion ; if a ſmall portion of water be ſprinkled on ſaline "ah f 
cryſtals ſuſceptible of effloreſcence, the ſurrounding a- WW ,1.;c1 
moſphere being ſaturated by the abſorption of this wa. 
: ü gh potaſh 
ter, does not affect that which enters into the confor- bes 


mation of the cryſtals, but leaves them unaltered. But diffaly 
if the cryſtals be not again wetted after the atmoſphere ¶ be: 8 
has once abſorbed the water which defended them - ments 
gainſt its influence, the air then makes an impreſſion on WM ;, 285 
the ſaline ſubſtance and deſtroys its eryſtallization. Mur hig 
apothecaries ſhops, this phænomenon is daily ob. aigere 
ſerved; for they find it neceſſary to keep ſulphate WW. ney 
of ſoda, or Glauber ſalt, conſtantly wet with a litt BW: - 1 
water, in order to preſerve it in cryſtals. 5 
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ook mena which are moſt worthy of the chemiſt's atten- 
we tion. Some perſons obſerying that it takes place with- 
the ont any ſenſible motion, and without the efferveſcence 
e, which always accompanies the ſolution of metals in a- 
adi. cids, have propoſed to call the one /olution, and the 
me. other, which is attended with efferveſcence, di/olution. 
fine But as theſe two expreſſions haye preciſely the ſame 
Inſe: meaning, and the reciprocal action of acids and metals 
ma is a phznomenon very different from the ſolution of 
ow.  (alts, we do not think that this diſtinction can be at- 
un. tended with any advantage. The ſolution of ſalts has 
tte been conſidered by ſome philoſophical chemiſts as be- 
nag: ing fimply a mechanical diviſion of the ſaline particles: 
heit f but the two bodies penetrate each other in a very inti- 
aß mate manner; their temperature too is inſtantly chan- 
fol ged, and a real combination appears to take place be- 
hr. tween the ſalts and the water, which cannot be ex- 
none A plained by referring it to the mere ſeparation of the ſa- 
tun g ine particles. This appears, not only from the change 
ol or temperature which takes place on theſe occa- 
fler ſions, but likewiſe from the poſſibility of ſeparating 
lint f one ſalt from water by the application of another 
5 al. which has a greater affinity with the fluid: thus 
V* potaſh precipitates ſulphate of potaſh, and calcareous 
1for- carbonate from water in which either of theſe ſalts are 
But A dindwed. All the precipitations of ſalts are far from 
here being well known; and therefore a ſeries of experi- 
m ments inveſtigating them would be of great uſe to 
aug chemiſtry. The reader might obſerve in the particu- 
Wi: hiſtory of every ſaline ſubſtance, that they poſſeſs 
ob WWiferent degrees of ſolubility ; ſome having ſuch a ten- 
hate dency to combine with water, that they remain always 
itte uid, as for inſtance, the ſulphuric and the nitric a- 
Th cds ; while others, ſuch as harytic ſulphate, are almoſt 
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The ſolution of ſalts in water is one of thoſe phæno · 
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perfectly inſoluble. Several chemiſts have alfendy at. 
tempted to exhibit in tables the various degrees of fo. 
lubility of the different ſalts.” But ſuch tables muſt al. 
ways be incomplete till ſuch time as the ſolubilities of 
the different falts be very accurately determined by a 
numerous train of experiments. We may here again 
take notice, that all ſimple ſalts, whether alkaline or a. 
cid, conſtantly produce heat when diſſolved in water; 
whereas cold is conſtantly excited during the ſolution 
of neutral ſalts. The changes of temperature which the 
different ſimple and neutral ſalts ſuffer on being diſſol. 
ved in water are not yet fully known; but chemiſts 
are now beginning to pay more attention to that ob- 
ject than they formerly did. Some uſeful diſcoveries 
will ſurely be the reſult of ſuch a train of reſearches; 
it has already led to the knowledge of ſome truths, 
which were not even gueſſed at before. For inſtance, 
when we obſerve that the neutral ſalts which "uy 
moſt cold when diſſolved, ſuch as ſulphate of ſoda, am 
moniacal nitrate, and ammoniacal muriate, are a 
more ſoluble in warm than in cold water; is it not rea. 
fonable to infer, that this phænomenon is owing to 
their finding in warm water a greater quantity of heat 
than it is requiſite for them to abſorb, in order that they 
may be liquefied? And in fact they are eaſily deprived 
of this exceſs of heat by the action of air; ſo that part 
of the ſalt is precipitated in cryſtals as the liquor 
cools. 
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CHAP. XIII. 


of the Eletive Attraftions which take Place between 


iſts different Saline Matters, 

ob- | 

ries 

es; —— : 

ths, hy 

Ace, i | 
ue 1 numerous diſcoveries made by chemiſts con- 
je cerning the nature of ſaline matters fince the 
ue 


middle of the preſent century, have eſtabliſhed it as a 
certain fact, that there ſubſiſt between theſe matters 
different degrees of affinity or elective attraction. Geof- 
roy was the firſt who compared them together ; but 
late reſearches have ſhown, that his table was very er- 
roneous, Bergman has corrected his errors, and has 


ractions ſubſiſting among ſalts: Yet, on conſulting 
he articles of the celebrated Swediſh chemilt's table, 
hich relate to the elective attractions of ſaline ſub- 
tances, we find ſeveral which are not founded on a 
uffcient number of experiments, and the uncertainty 
df which he himſelf acknowledges. Inſtead of ex- 
ending the theory of elective attractions to ſo great a 
mber of ſalts as Bergman has, we mult confine it in 
EF 2 + a6 


made us acquainted with many more of the elective at- 


. r N * 1 — 
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Salts. 


the preſent ſtate of chemiſtry to the examination dt 
the affinities which take place between thoſe ſaline 
matters whoſe nature and properties are beſt known, 
Of the fix ſpecies of acids which we have exz. 
mined, the ſulphuric acid appears to be the ſtrongeſt, 
or to have the moſt remarkable elective attractions for 
the different baſes; that is to fay, it ſeparates moſt of 
the alkaline or ſalino-terreous baſes from the other 3. 
cids; it decompoſes nitrates, muriates, fluates, bo. 
rates, and carbonates, by extricating their acids. 
The nitric acid generally holds the ſecond rank: 


it yields the alkaline baſes to the ſulphuric acid; but 1 , 
attracts them from the four following acids. ans 


In order to make the reader better acquainted with 
the different affinities which take place between the 
mineral acids and the ſaline baſes of the ſame -king- 
dom, we ſhall lay them down in the order in which 
Bergman arranges them in his Table of Affinities. Let 
us conſider, 1. Each acid gs related to the different ſi 
line baſes with which it may be combined: 2. Each 
of the alkaline matters in relation to the acids whick 
ſaturate them, and to the degree of force with whic 
they combine with tele falts. 


I. The elective 3 of the ſulphuric acid for 
the different baſes, are arranged by Bergman in the 
following order, beginning with that bafe with which 
it has the ſtrongeſt adheſion *. 


The 


* We have already given the order of the affinities of the ac 
with the baſes in the hiſtory of each of thofe ſabRances ; but # 
think proper to exhibit them here in columns, as is done in tables d 
affinities, in order that they may appear under one point of view, and 
be compared together. A. 


— By 
The SuLeKURIC Acin. 


Barytes. 

Potaſh. 

Soda. 

Lime. 
Ammoniac. 
Magneſia. 
Aluminous earth. 


As the nitric and the muriatic acids attract the al- 
kaline baſes in the ſame order, we may give them i im- 
mediately after the ſulphurie acid. 


The Nitzrc Acrp. 


Barytes. 

Potaſh. 

Soda. 

Lime. 
Ammoniac. 

Magneſia. 

Aluminous earth. 


The Mour1aTic Ac1D., 


Barytes. 
Potaſh. 
Soda. „ 
Lime. 
Ammoniac. 
but w | Magneſia. 
ables d Aluminous earth. 
ew, 150 F 3 


8 


anne . : 2 
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Barytes has therefore a greater affinity than any of 
the other baſes with the ſulphuric, the nitric, and the 

muriatic acids, and decompoſes all neutral falts that 

are formed by the union of theſe acids with the alka. 
line matters. Bergman places magneſia before ammo. 
niac, becauſe, he tells us, that ſalino-terreous ſubſtance 
decompoſes ammoniacal ſalts. We may remark, that 

ammoniac decompoſes magneſian ſalts more complete. 
ly. Magneſia indeed is never entirely precipitated by 
this alkali. Mixed or triple ſalts are found to remain 


in the liquor, which are formed by the union of the F 
magneſian with the ammoniacal ſalts. We apprehend, T 
notwithſtanding our reſpect for the authority of Berg. for « 
man, that there is a greater affinity between ammoniac Wl pota 
and the acids than between the acids and magneſia fixed 
for though magneſia diſengages a little ammoniac from 
ammoniacal ſalts in the humid way, yet it does not de. II 
compoſe theſe ſalts by diſtillation. We have therefore ties c 
placed ammoniac before magneſia; and we think the ff 
Bergman's table needs this correction. lime 
785 with 
II. The elective 1 of the fluoric acid for leave, 


the alkaline baſes are very different from thoſe of the ¶ che 01 
three foregoing acids. The alkalis yield this acid ty Wl 122» ; 
lime and the two other ſalino-terreous ſubſtances. A be ne 
ſolution of barytic fluate in hot water is precipitated N 9:24: 
by lime-water ; and the precipitation is immediately rate 
followed by the formation of calcareous fluate. The cc ter 
caſe is the fame with the other fluoric neutral ſalts: 

lime deprives them of the acid, —as Bergman ſhows 

in his eighth table, which is thus arranged. 


TRE FLvoric Ac. 


Lime. 
no- Barytes. 
nce Magneſia. 
hat Potaſh. 
te. Soda. 
by Ammoniac. 


| R Aluminous earth. 


for calcareous fluate is decompoſed by carbonate of 
potaſh and of ſoda, but. riot by the pure and cauſtic 
fixed alkalis. * 

III. Berg gman exhibits in his tenth table the affini- 
ties of the boracic acid in the ſame order with thoſe of 
the fluoric ; becauſe, when borax is heated with quick- 
lime in water, the quicklime ſeizing the acid forms 
with it calcareous borate which is ſcarce ſoluble, and 
leaves the ſoda pure. As to the other baſes, he gives 
the order of their affinities with this acid only by ana- 
logy ; and he acknowledges his diſpoſition of them to 
be no more than a probable conjecture. uod idem 


ated I accidat, ſays he, cum alkali vegetabili, acido boracis ſu- 
tely N te, Hactenus tantum probabilts eft conjectura, æque 
The Bil & terre ponderofe et magne/ia poſitura. 


* 


THE Acid or BORAX. 


Lime. 
Barytes. 
Magneſia. 


Tu: rs 
F4 - Potaſh, 


Salle. 87 


The fame phenomena take place in the dry way; 


Salts. 


Potaſh. | „ 
Soda. | 
Ammoniac. 

Aluminous earth. 


IV. The elective attractions of the carbonic acid are 


ſomewhat different from thoſe which have been laid B. 

down as belonging to the other acids. This acid ad- and 

heres more ſtrongly to barytes, and next after barytes ¶ follo 
to lime, than to any other ſubſtance. Ammoniac ſe. 
.  parates it from magneſia, as Bergman has ſhown by 
very accurate experiments. Here therefore we can- 
not make the obſervation which we have made with 
reſpect to the other acids; and we ſhall give part of 
the twenty-fifth column of that celebrated chemiſt's 
table of affinities, which exhibits the attractions of the 

carbonic acid for the ſeveral ſaline bales, 
TAE CARBONIG ACID, 

| TI 

Barytes. thoſe 

Lime. here 

ö Potaſh, whic 

Soda, muri: 

Magneſia. as ba 

Ammoniac. - depri 

Aluminous earth, acids, 

V. The ſeven earthy or alkaline baſes whoſe com- VI 

binations with the mineral acids we have examined, ven a 


differ from one another in their elective attractions for poſiti 
the ſame acids. Five of them, namely the two fixed are n 
alkalis, ammoniac, lime, and aluminous earth, agree theſe 
in the order of their affinities, All the five adhere t0 . 
the 


5 


5 Falte. | | 89 


the nitric acid, the muriatic acid, ths fluoric acid, the 


magneſia differ from the five firſt baſes in their affini- 
ties with the mineral acids, and agree with each o- 


are ther. 
laid 


ad- and magneſia, in reſpect to the mineral acids, in the 


ytes following order. 

ſe- | 

n by BARYTES AND MAGNESIA.' 
Can- EY OREN, FT 

with The ſulphuric acig. 

rt of The fluoric acid. 

it's The nitric acid. 

the The muriatic acid. 


The boracic acid. 
The carbonic acid. 


The only difference between theſe affinities and 
thoſe of the five foregoing baſes, is, that the fluoric acid 
here ſtands before the nitric and the 1nuriatic acids 
which ſhows that barytic and magneſian nitrates and 
muriates are decompoſed by the fluoric acid ;—where- 
as barytic and magnefian fluates are not liable to be 
deprived of their baſes by the nitric and the muriatic 
acids, 


>OM- 
ned, 
8 for 


ixed 
gre 


VI. The elective attractions of which we have gi- 


are mixed together. But it is not enough to know 


theſe affinities or fimple elective —— ; we muſt 
alſo 


the acids in the following order; the ſulphuric l | 


poracic acid, and the carbonic acid. But barytes and 


Bergman diſpoſes the eleQive attractions of barytes | 


ven an account, ſhow the order of the ſimple decom- 
poſitions which are effected when three ſaline matters 


* Ss — g 


0 alſo . to thoſe arkich take place among four ff. 


Salts. 


line ſubſtances. | 


It is to be 1 chat by double allinity, We 1. 
underſtand a double affinity in virtue of which a con. n 
pound of two bodies which could not have been de. ling 
ſtroyed by either a third or a fourth body ſeparately, Muai 
is yet decompoſed with the greateſt facility when theſe hie 
two laſt bodies are combined together. This double Now 
elective attraction often takes place among neutral ſalts abfi 
Thus, calcareous ſulphate, nitrate, or muriate, cannot mod 
be decompoſed by either ammoniac or the carbonic Hunde 
acid taken ſeparately : becauſe the firſt of theſe bodies Nobſe: 
has leſs affinity than lime with the ſulphuric, the ni. the 
tric, and the muriatic acids; and the ſecond again ha afin. 
leſs affinity with lime than even theſe acids: But when bers 
theſe calcareous ſalts are brought into contact with a N conſi 
compound of ammoniac and the carbonic acid, that Whori: 
compound deſtroys the adheſion of their principles, tract 
In that chapter in which 1 treated of affinities in ge. Mof th 
neral, I have ſhown how this phenomenon may be ex 
plained, by numbering. the degrees of the attractije 
force exerted on the occafion. I have attempted to 
apply the idea to ſaline matters; but as we are ſtil IAB 
but imperfectly acquainted with the nature and the 
combinations of the fluoric and the boracic acids, | 
have applied it only to the ſulphuric, the nitric, the 
muriatic, and the carbonic acids, conſidered in relation 
to the mineral ſaline baſes, and the degrees of adhe- 
fron which they appear to have with theſe baſes. The 
numbers which I have employed to expreſs the diſſe. Wi he : 

com 


rent degrees of adheſion, are founded on the reſult 
ſimple decompoſitions. Perhaps they do not exprel 
accurately the force of affinity; but the deſign of em. 

* ploying 


; 9 


r . playing them is only to ſhow the cauſe of double af. 


nities. | 

1 will firſt give a table; exoretiivg 1 in e ths 
Ainities of the four acids with fix: baſes; not inclu- 
ling barytes, becauſe we are not yet well enough ac- 
nainted with the various ſaline combinations into 
hich that ſubſtance enters. Afterwards, I ſhall lay 
lown in particular tables the double affinities known to 
abfiſt among the neutral falts ; adopting Bergman's - - 
mode of arrangement, which I have already deſcribed 
under the article of affinities in general. I may here 
obſerve, that in this ingenious arrangement, to which 
the only addition that I have made is expreſſing the 
affinities in numbers, the ſum of the two vertical num- 
bers which indicate the divellent attractions, is to be 
conſidered as ſtanding in oppoſition to the ſum of the 
horizontal numbers which indicate the quieſcent at- 
tractions; which oppoſition of attractions is the cauſe 
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n ge. of the decompoſition effected by double affinity. 
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ictiye 

ed to | | 5 | | 

> ſtill BW 1 4BLE of the Degrees of Attraction between four Acids 
| the i and fix Baſes, exprefſed in Numbers, 
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COLUMN SECOND. 


. -  f Potaſh, with an affinity * to 
RY by Bos.» A Fa 
The nitric. acid Lime „ . 
combines with Ammoniac a 1 
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I Aluminous earth « 8 
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COLUMN THIRD. 
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Lime = - : 
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Magneſia — 
Aluminous earth : „ L- 5 


The muriatic acid 
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* Potaſh, with an affinity equal to | 
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COLUMN FOURTH. 


Lime, with an affinity equal to 

1 Potaſh - - - 
The carbonic acid | Soda - 3 
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4 TazLs exhibiting ten Kinds of double Affinity which 
take place among the ſeveral Neutral Salts, in Num- 
ters taken from the preceding Table. þ 


0 
6 
4 » 5 E ? 
© We « 
l ” Potaſh. 7 The nitric acid. ] 
. 8 
1 
8 
5 Sulphate of a 898 an. x: f Calcareous 
| pot . Þ$ quieſcent. 8 affinities 4 J 12 f nitrate. 
3 f | 2 85 
The ſulphuric 6 Lime. 
I acid. — 
Calcareous ſulphate. 
II. 
4 Muriate of potaſh. 
f Potah, 6 Mouriatic acid. 
Gy 2 1 
3 5 | 
V ste of » | Calcareous 
| potaſh. * 8 quieſcent S affinities 3 3 | WY 4a 23g 
— | 
The ſulphuric 6 Lime, | 
4 acid, * f 
2 95 . i | 
Calcarcous ſulphate. 1 
III. i 


* The number placed on the right fide, between the ſmall and the large bracket, | 
Wis the ſum of the two horizontal or quieſcent affinities; and the decompoſition can« 9 
ae place unleſs this ſum be leſs than that of the two divellent affinities, A. 1 
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Theſe ten are not the only affinities fubfifting among 
the neutral ſalts which we have examined. We hay, 
ſeen, for inſtance, that the barytic ſalts are not de. 


compoſed by potaſh, but are liable to decompoſition 
by carbonate of potaſh, or carbonate of ſoda; and 
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= that caleareous fluate is ſubject to the fame Hol 
| | | Theſe two inſtances of double affinity, and perhaps ſome 
10 others which are but imperfectly known, have not 
0 | been exhibited in the foregoing table; becauſe we ar 
Wl . not ſufficiently acquainted with the Medhive attraQions 
j ö vi of barytes, and the fluoric acid, to repreſent them by 
10070 numbers. When the experiments neceſſary to make 
Wl! | us ſufficiently acquainted with theſe affinities ſhall har 
1 been made, it will no doubt be neceſſary to change thei 
1 numbers, and to adopt others expreſlive of the neui 
| | kl diſcovered affinities : But the method will ſtill remain; 
Wil it can only be rendered more accurate. 
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SECTION III. 
Of MinzRALo GY. 


Combuſtible Bodies. 


H AF. I. i 


/ Combuſtible Bodies in general. 


T E have already ſpoken of combuſtion in the 
hiſtory of air. The order which we follow, 
enders it neceſſary for us to give here a brief recapitu- 

ation of what was before ſaid on this ſubject. _ 
According to Stahl, a combuſtible body is a com- 
ound containing fixed fire or phlogiſton. His theory 
fepreſents combuſtion as the diſengagement and paſ- 
age of this fire from a fixed into a free ſtate. Light 
pnd heat are, ſignals indicating its diſengagement. 
hen the phænomenon ceaſes, the body which has diſ- 
layed it enters into the claſs of incombuſtible mat- 
6 ters; 
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rp Combuſtible Bodies. 


| ſible to an inflammable ſtate. + Stahl does not ap 
. Pear to have conſidered that air 1s neceſſary to combi 


nion is founded on the four following facts: 1. N 


ters: by reſtoring its phlogiſton, or by uniting with 
the matter of fire fixed in ſome other body, we ri 
der it again combuſtible. But this theory is attend 
with four material difficulties. 1. The exiſtence 
phlogiſton eannot be demonſtrated. 2. The eigh 
of combuſtible bodies 1s conſtantly found to be incre 
ſed after combuſtion ; and it is hard to conceive hoy 
this can happen to any body when it loſes one of i 
principles. 3. Another ſtrange circumſtance is, that ay 
body ſhould loſe part of its weight, by that acceſſion 
phlogiſton which cauſes it to paſs from an incombi 
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ſtion. 

A more careful obſervation of the laſt of theſe phe 
nomena, and of the increaſe of weight which bodi 
acquire during their combuſtion, has given riſe to th 
tollowing theory. 
What renders a body combuſtible is. its having 
ſtrong tendency to combine with the oxigenous pri 
ciple, which is the baſe of vital air. Combuſtion is th 
very act by which this combination takes place; it ur 
ver happens but when the oxigene loſes the caloric h 
which it was maintained in a gaſeous ſtate, This ops 


body can burn without vital air. 2. When the ail 
pureſt, the act of combuſtion is then moſt rapid. 3. J 
combuſtion air is abſorbed, and the burnt body gan 
additional weight. 4- Laſtly, A body burnt in tk 
air acquires a quantity of oxigene equal in weightli 
what the ſurrounding atmoſphere loſes ; which i 

ene may be often extracted by methods which 


ſhall hereafter deſcribe. Ws 
Macquer attempted a reconciliation of this then ody | 


6 pil 


kW 
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With! 1 3 | 5 
pe 2 With Stahl's, by explaining phlogiſton to be light in a 
ten ixed ſtate, and aſeribing to vital air the power of pre- 
nce &'ipitating light. He thought, that in every act of com- 
weich tion, phlogiſton was ſeparated into the ſtate of light 
ineng A vital air, which occupied its place in the combu- 
re ha ible body; and he conſidered light and vital air as 
fo ſubſtances which mutually precipitated each other. 
vat hen fixed light is cauſed to paſs out of a combuſtible 
Ron 0 Wody into a body that is already burnt; the vital air, 
mb cording to this theory, yields its 2 4 in the one bo- 
ot o light, and ſeizes that which the light has left un- 
om ccupied in the other. But within theſe few years, the 
themical doctrine on this head has attained a degree 
f ſtrictneſs and accuracy which neither requires nor 
lows our having recourſe to ſuch forced and com- 
licated theories. We may here recapitulate it, in or- 
ler to repreſent it with ſtill more plainneſs and 2 8 
Iaity than before. 
Vital air is compounded of a baſe named oxigene, 
yhich is ſuſceptible of fixation, and is maintained in ſo- 
tion in the ſtate of an elaſtic fluid by light and caloric. 
chen a combuſtible body is heated in this fluid, it 
compoſes the vital air, and ſeizes its baſe or oxigene. 
The caloric and light being then ſet at liberty, regain 
heir original rights, and eſcape in poſſeſſion of all their 
itinguiſhing properties; namely, the firſt in the form 
f heat, the ſecond in the form of flame. According 
o this doctrine, vital air is the only combuſtible body. 
his theory does not abſolutely deny the exiſtence of 
phlogiſtic principle; for light acts the part which 
pas aſcribed to it. But it differs from Stahl's theory, 
repreſenting the phlogiſton which he placed in the 
ombuſtible body, as a principle not of it, but of the 
ody by which combuſtion is maintained. The ſame 
G3 ob- 
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02 Combuſtible Bodies. 
objection may indeed be made againſt the exiſtence a 


oxigene which has been urged againſt Stahl's phly * 
giſton. We are entirely unacquainted with any ſuch 4 
principle in a pure or infulated ſtate: it is always com. or! 
bined with caloric in vital air, or with combuſtible b. dies 

dies after they have ſuffered combuſtion. Like ph ge 
giſton, it only paſſes from one combination into an uno 
ther; but never diſplays itſelf in a pure ſeparate ſtats B 
There is, however, a mighty difference between tried 
two theories. The latter, to which we aſcribe tu com 
and accuracy, is founded upon plain facts; the increi exte 

of weight which a combuſtible body gains, and the the 
minution of weight which the ſurrounding atmoſpherW and 
ſuffers from combuſtion ; whereas ingenuity has 1 man 
ver been able to eſtabliſh Stahl's theory on ſuch N enla 
baſis. all t 
Combuſtible bodies differ i in their tendency tc to com of e⸗ 
bine with oxigene; and it would appear that a bo tial 
is more or leſs combuſtible, according as it has a near] {tan 
or a more diſtant relation to this principle. S0 thit V 
the order in which combuſtible bodies tend to comb &1bl: 
ſtion may be determined, and a table conſtrudeſi not 
to expreſs their various affinities with the baſe of wu proc 
air. = 8 diſco 
This difference of affinity between combuſtible H chen 
dies and oxigene is the cauſe of that diverſity of ph dies 
nomena which ſuch bodies exhibit when they ent] plain 
into combination with this elaſtic fluid. to th 
We may diſtinguiſh four different kinds of comb bine 
ſtion. tion, 
1. Combuſtion with flame and heat, as in the beca 
ſtance of ſulphur, &c. air i 
2. Combuſtion with heat without ad, as in mary tende 
* the metals, dc. 8 doQ! 
3- Col lour 
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$3 Combuſtion with lame without beat, as in phoſ- 
phori, &c. | 

4. Slow combuſtion, 3 terials wishes either flame 
or heat; which happens when certain combuſtible bo- 
dies are brought into contact with air, or when oxigene 
fixed in ſome body, and ſeparated from caloric, paſſes 
unobſerved out of that body into another. 
| Beſides theſe leading diſtinctions, combuſtion is vas 
ried by many other phenomena, peculiar to particular 
combuſtible bodies. The velocity, the colour, and the 
extent of the flame; the ſmell which accompanies it; 
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and the weight of the reſidue of the burnt body, with 
many other particulars, which it would be improper to 
enlarge upon here, but which ſhall be conſidered with 
all the attention they merit, when we give the hiſtory 
of each combuſtible body by itſelf, form ſo many eſſen- 
tial diſtinctions, by means of which eombuſtible ſub- 
ſtances may be diſtributed into claſſes. 

When we conſider all the varieties which combu- 
ſtible bodies exhibit during their combuſtion, we can- 
not avoid agreeing that tlie cauſes from which they 
proceed are ſtill unknown; and there are ſtill important 
diſcoveries to be made on this article of the theory of 
chemiſtry, The different affinities of combuſtible bo- 
dies with the oxigenous principle, may ſerve to ex- 
plain a part of the phænomena. Indeed it is natural 
to think that a body having a ſtrong tendency to com- 
bine with this principle, muſt afford moſt heat, mo- 
tion, and light, when the eombination takes place; 
becauſe ſuch a body will ſeparate oxigene from vital 
ar in a more forcible manner than any other whoſe 
tendency to combine with it is weaker. But yet this 
| doctrine does not account for the diverfity of co- 
bur which diſtinguiſhes the flame that proceeds 
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from different inflammable bodies; why, for in. 
ſtance, copper gives a green "AH &c. Neither 
does it explain, not at leaſt in an experimental way, 
why ſome combuſtible matters burn without giving ou 
any apparent flame, unleſs we agree with ſome philoſo. 
phers, that light and heat are the ſame, only the one 
in a more attenuated, the other in a more condenſed 
ſtate. But it is well known with what difficulties this 
opinion is attended. If we reflect, that light is one of 
the principles of vital air, and is diſengaged during 
combuſtion, we may perhaps be induced to think, that 
this body is diſengaged in a different manner by diffe. 
rent combuſtible matters : that, in ſome inſtances, the 
whole of light, conſiſting of ſeven rays or principles, i 
completely diſengaged ; while in others, as when ni. 
trous, gas acts on combuſtible bodies, only the orange 
ray is ſeparated; and in others, the green, or yelloy, 
as when zinc and copper act on combuſtible bodies 
But this hypotheſis, which has been already mentioned 
in the hiſtory of combuſtion under the article of Air, 
is fill unſupported by experiments. It is enough that 
it is almoſt demonſtratively proven, that the light diſen. 
gaged by combuſtion exiſts not in the combuſtible bo- 
dy, but in vital air. How indeed can we imagine, 
that a body ſo much attenuated, and ſo elaſtic as light, 
ſhould be ſuſceptible of fixation and ſolidity ? Is not i 
more natural, and more conſiſtent with ſound philoſ- 
phy, to think that light, inſtead of being ſuſceptible d 
ſolidity, mult rather poſſeſs the property of deitroying 
the ſolidity of folid bodies; and that it is one of tht 
cauſes of the elaſticity. of vital air, which is nothing 
but a combination of oxigene, which in a ſeparate 
ſtate is ſolid, with the caloric principle, and wid 
light? | 
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There are, therefore, ſtill a few difficulties to reſolve 
in the hiſtory of combuſtion: But it is now ſufficiently 
proven, that combuſtible bodies, on being burnt, un- 


dergo a total change of nature; that the oxigene which 


becomes fixed in them, in e ene of their combu- 
ſtion, always increaſes their abſolute weight ; and 


that this principle then aſſumes a more ſolid form, than 


when, in combination with caloric and light, it con- 
ſtituted vital air. 
We divide the combuſtible ee of the nk 


kingdom into five genera ; namely, diamond, hydroge- 
nous or inflammable gas, , metallic, and bitu- 


minous mater. 
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Genus I. Diamond. 


IAMOND is a ſubſtance of a peculiar kind ; it i 1 
ranked among ſtones, becauſe it poſſeſſes tei 80, 
hardneſs, inſipidity, and inſolubility. It is, beſides | 
the moſt tranſparent, and the hardeſt of minerals. 1 & 
is ſo hard, that the beſt tempered ſteel is incapable 5 
of penetrating it; nor can diamonds be cut by at 185 
other means but by rubbing them on one another. 
Diamonds are found in the Eaſt Indies, particular BY 
in the kingdoms of Golconda and Viſapour. We like 0 xn 
wiſe get them from Brazil; but the Brazilian ds 285 
- monds appear to be of an inferior quality: they ar cog 
known in commerce by the name of Portugueſe dis 1 
monds, 355 | | „ Hh 
Diamonds are commonly met with in an ochreol! "9 
yellowiſh earth, beneath rocks of grit-ftone and quart!; 5 
ſometimes, too, they are found in the beds of rivers . 
thoſe found in this ſituation have been carried off h eryf 
the ſtream from diamond mines. Diamonds are ſeldom 9 
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| ſpar. | 
Diamonds have often an irregular form, and are ei · 
ten flat or round. Sometimes they exhibit regular oc- 
tohædral cryſtals, conſiſting of two quadrangular py- 
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above a certain ſize, The Indian monarchs keep up 
the largeſt of them, to hinder their price from falling. 
Diamonds do not diſplay all their luſtre immediately 
after being taken out of the earth; they are brilliant 
only when found in water. All that are dug from 


| mines are covered with an earthy cruſt ; and when 


it is taken off, they exhibit, according to M. Rome 
de Lille, a ſecond, of the ne nature with calcareous 


ramids, joined at the baſe ; they are likewiſe found 


with 12, 24, and 48 faces. 


Some diamonds are perfectly i and of the 
fineſt water; there are others ſpotted, veined, cloud- 


ed; theſe are much leſs valuable than the former. 


Some, again, are uniformly and deeply tinged with 


yellow, red, blue, or black; but theſe are very rare. 


Diamonds appear to conſiſt of laminæ, difpoſed one 


over another. They are eaſily ſplit, by ſtriking them 


with an inſtrument of well-tempered ſteel. But there 
are ſome diamonds which appear to conſiſt not of la- 
minz, but of fibres interwoven, ſo as to reſemble the 
knots of wood. Theſe laſt are ſo very hard, that they 


cannot be wrought ; the ar moees call them natural 
| diamonds. | 


The tranſparency and hardneſs of the diamond, and 


the regular cryſtalline form which appears to be moſt 
natural to it, induced naturaliſts to rank this ſubſtance 
among vitrifiable ſtones. They conſidered it as the 
matter of the pureſt and moſt homogeneous rock- 
cryſtal, They thought it unalterable by fire ; becauſe 


when Jewellers heat diamonds ſpotted with yellow, 
even 
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even till they become red, the ſpots. a are indeed oj: 


verted to black, but the luſtre of the ſtone is not dimi. 
niſned. Let diamond was known to be more pon. 


derous and harder than rock-cryſtal, and to poſleh 
electrical properties in a very eminent degree. But 


theſe 1 IOgs were aſcribed to its extreme pu. 


*. 


rity. | | 

All tranſparent, my, or ſaline bolies, are known 
to refrad light in the direct ratio of their denſities; but 
combuſtible bodies refract light in the double ratio of 
their denfity. The peculiar brilliancy of the diamond 
appears to depend on its capacity of refracting light in 
ſo eminent a manner. As it is ſo highly tranſparent, 
and light is ſo ſtrongly refracted between its laminæ, 
when its ſurfaces are multiplied by cutting, each of 
its facets affords a ſheaf of very ſplendid light. And 
therefore thoſe diamonds which. are cut into facets all 


over their circumference, have a much ſuperior luſtre 


to thoſe which are cut only on one fide. On this ac- 
count, lapidaries give the firſt the name of brilliant, 
while they call the others ro/es. 

Boyle aſſerted that fire altered diamonds, and diſen 
gaged from them acrid vapours; but this fact did not 
immediately engage the attention of philoſophers. But 
in the years 1694 and 1695, Coſmo III. Great Duke 


of Tuſcany, ſaw the ſubſtance of diamond entirely de. 
ſtroyed by the heat of a burning-glaſs. The Emperor 


Francis I. likewiſe witneſſed at Vienna the deſtruction 


of diamond by the fire of a furnace. 


M. d' Arcet, in his valuable experiments on ſtony 
matters expoſed to a violent and continued heat, has 
not neglected diamonds. He informs us, that vapour 
iffue from the ſides of their laminæ; and that if thi 


evaporation be cauſed to FR what remains of the 
| diamond 
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diamond is found to have ſuffered no alteration _ na · 
ture, but a diminution of bulk. 

M. d' Arcet, wiſhing to know whether the evapora- 
tion of diamond was ſimply a decrepitation, contrived 
to treat it in veſſels variouſly cloſed. He took a ſphere | 
of porcelain paſte, and after cutting it into halves, put | 
a diamond in the middle; he then joined the two ſecs 
| tions nicely together, ſo that the diamond formed to 

itſelf a cavity within the ſphere, without leaving any 
yoid ſpace-around it. Putting thoſe balls into an oven, 
and leaving them there till they were fully burnt, he 
then broke them, and found the diamond evaporated, 
and the place which it occupied empty, tho? he could 
perceive. no chink or fracture any where over the ſur- 
face of the ball. 
M. d' Arcet varied this experiment many ways; 
uſing ſometimes balls of porcelain paſte, ſometimes cru- 
cibles of burnt porcelain, ſtopped. at the mouth with 
the ſame matter, and coated over with a fuſible ſub. 
ſtance ; which being vitrified by fire, ſealed *the veſ- 
ſel hermetically. M. d' Arcet always found the dia- 
mond to diſappear; and inferred, that it was lulcepikle 
of evaporation without the help. of air. 

Meſſrs d' Arcet and Roux have ſince obſerved, that 
ſo intenſe an heat is by no means neceſſary to effect 
the volatilization of diamond: And in the year 1770, 
M. Roux volatilized a diamond in the medical ſchools 
in fie hours, in a cupelling furnace. 

In the year 1771, Macquer obſerved a new phæno- 
menon relative to the deſtruction of this ſubſtance. He 
made uſe of Pott's furnace, on which he had made ſe- 
veral improvements in volatilizing a diamond. This 
furnace, when fitted with a pipe or chimney, ten or 
telve feet high, produces an heat equal to that of a 

| fur- 
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nutes, he found it to have increaſed in bulk, and be. 


obſerved, that the combuſtion of this, like that of other 


world by Macquer, has been ſince confirmed by re: 
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furnace for hard porcelain. Macquer put a mufſle in 
the middle of his furnace, and the pipe which was fi. 
ted to it was only two feet long. He put a diamond, 
cut into a brilliant, and weighing three-ſixteenths of: 
carat into a cupel, which he at firſt placed near the 
mouth of the red-hot muffle ; and to prevent the dia 
mond from burſting into pieces, he put the cupel con. 
taining it, not at once, but gradually, into the muff 
On obſerving the diamond at the end of twenty mi. 


come much brighter than the capſule in which it vn 
placed. At laſt he obſerved a kind of lambent pho. 
phoric flame, which glowed in a very diſtin& manner 
around the ſtone ; but he could not perceive any d 
thoſe acrid vapours which Boyle mentions. The dia. 
mond being replaced in the muffle, diſappeared entire. 
ly at the end of thirty minutes, ſo as to leave no veſtige 
of it behind. Thus Macquer, in leſs than an hour, vo. 
latilized a diamond weighing nearly four grains; and 


combuſtible bodies, is attended with a diſcernible 
flame. + ; 
This fact, which was firſt communicated to the 


peated trials. M. Bucquet in the year 1775 volatilize 
a diamond of about three grains and an half, He mad: 
uſe of Macquer's furnace, but without the pipe ; and 
the muffle was left open during all the time of the opt- 
ration, in order that what paſſed during the combultin 
of the diamond might be ſeen. It continued about fit 
minutes without being inflamed, and the ſpace betweek 
the inſtant of its inflammation and its being totally . 
latilized was five-and-twenty minutes. 

As none of theſe experiments ſhowed what 1 


— 
— 


a 


of the diamond, Meſſrs Mataues, A and Ca- 
let, reſolved to make ſome new experiments on this 


of diamond in a ſtone retort, fitted with an apparatus 
proper for retaining the products, if there ſhould be 

ny. They expoſed it to the utmoſt violence, without 
obtaining any product. After the operation, they found 
the diamonds pretty entire, yet not quite ſo heavy as be- 
fore, From this circumſtance, they ſuſpected that this 


burnt, with the help of the ſmall portion of air contain- 


t Was 
phoſ. Med in the veſſels: the diamonds were, beſides, cover- 
inner Ned over with a blackiſh and ſeeming carbonaceous 


ny of Wert, which ſoon diſappeared when they were rubbed 
d. Non a grind-ſtone. 

ntire- While chemiſts were employed in experiments on 
eftic the nature of the diamond, the lapidaries always thought 
? * artiſts, took a diamond to M. Rouelle to expoſe it 
other to fire, but inſiſted on incloſing it in a way of his 


own, Accordingly, he put it into a crucible, with a 
cement of chalk and coal reduced to powder. This cru- 
Wcible was incloſed in another, which was cloſely co- 
vered and luted with founder's ſand. It was then put 
into the fire, and left expoſed to it for four hours. At 
the end of that time, both M. le Blanc's diamond and 
others which M. Rouelle had expoſed to the fire were 
vaniſhed. M. Maillard, another lapidary, waited on M. 


with him in experiments on this ſubſtance, bringing 
teen with him three diamonds, which he propoſed to expoſe 
ly WW fo fire after cementing them in his own way. He preſſed 

the bowl of a tobacco-pipe full of pounded charcoal, 
ecm end putting his diamonds in the middle, covered the 
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ſubſtance in cloſe veſſels. They diſtilled twenty grains 


Jos of weight was owing to the diamonds being partly 


it abſolutely indeſtructible. M. le Blanc, one of theſe 


Cadet, when Meſſrs Macquerand Lavoiſier were engaged 


* 


pipe with an iron plate, which he luted to it with fon, 
der's ſand. The pipe was put into a crucible ling 
with chalk, and coated over with ſand wet with fi 
water. The whole was put into Macquer's furnace 


vitrifi 
care 
he th. 


and expoſed to ſuch an heat, that at the end of t betwe 
hours the apparatus was become ſoft and ready u wha 
melt. The crucible was now vitrifled, and had u bich 
its ſhape. It was cautiouſly broken, and the pipe wy = 8 
found whole: the charcoal within it was perfefth 298 
black, and the diamonds had loſt nothing. They wen 7 ge g 
only a little blackened on the ſurface; but they rec _ . 
vered their whiteneſs and luſtre on being rubbed on ** ry 
grind- tone. Macquer repeated this experiment with M. de” 
the ſame ſucceſs in the great furnace in which the had... wi 
porcelain of Seves is burnt. But, on this occaſion, pu ig it o 
of the iron which covered the pipe having been-melt-Wi.2. of 
ed, it had reached the diamond, and ſcorified it on ton wit 
ſide; but the other was perfectly unaltered. The fit eady ol 
had been kept up for four-and-twenty hours. Wd to 
M. Mitouard having had occaſion to expoſe ſeren which n 
diamonds to fire in cloſe veſſels, and with various & Jually h 
ments, obſerved, that charcoal was more effectual Naelt in! 
preventing the combuſtion of this body than any other for 
matter. vere per 
From theſe facts, all chemiſts were led to thin ire a pur 
oe diamond burns like other combuſtible bodies; anWhnato-che 
that, like charcoal, it cannot be deſtroyed by fire withed, that 
out being in contact with air. Yet the numerous and rroportio 
accurate experiments of M. d*Arcet appeared to es lass. He 
bliſh a contrary doctrine. To determine this matte urnt, ar 
Macquer filled ſeveral bowls of burnt porcelain, ains aft, 
| ſeveral crucibles of porcelain paſte with powder dWody ; th 
charcoal. In the crucibles of unburnt porcelain thW#hich rer 
charcoal was reduced to aſhes, and the aſhes were em Ircumſta 


vitrifeiſh Vor. 1] 
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nde put in the veſſels af burnt n the 
charcoal appeared to have ſuffered no alteration: and 
he thence concluded, that there is a great difference 
vetween theſe two kinds of veſſels. - He thinks, that 
Vile porcelain is burning chinks are produced in it, 
which though fcarce diſcernible, are ſufficient to facili - 
tate combuſtion ;3| and that, as the porcelain ſhrinks in 
when it cools, all the chinks are cloſed up, and diſap- 
pear after it is burnt. 

To theſe, M. Lavoiſier has added new experiments, 
proving, that diamond does nor burn unleſs it be in con- 
tat with air. He expoſed diamonds to the focus of 
EM. de Trudaine's lens, after covering them with a bell, 
into which he made water or mercury riſe by empty. 
ing it of air. This chemiſt, in experiments on the ef- 
feats of the burning-glaſs, which he made in conjunc- 
jon with Meſſrs Macquer, Cadet, and Briſſon, had al- 
2ady obſerved, that when diamonds are ſuddenly ex- 
joſed to a ſtrong heat, they crackle and ſeintillate; 
rhich never happens when they are ſlowly and gra- 
lually heated. He likewiſe obſerved the diamonds to 
melt in ſome parts of their ſurface; ſuch of them as 
were for ſome time expoſed to the heat of the lens 
rere penetrated all over their ſurface with ſmall holes, 
ke a pumice- ſtone. When he heated them in the pneu- 
ato-chemeial machine above deſcribed, he was convin- 


E K 7* 


proportion to the quantity of air contained in the bell- 
las. He examined the air in which the diamond had 
burnt, and found it preciſely ſimilar to that which re- 
nains after the combuſtion of any other combuſtible 
ody; that is, it had loſt that proportion of vital air 
mach renders atmoſpheric air fit for combuſtion. One 
reumſtance which deſeryes to be taken notice of is, 


ed, that the diamond burnt only for a certain time, in 
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that the air which remained after the combuſtion of 
diamond precipitated lime-water, and contained cat. 
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it is made red hot in contact with air: In a word, that: 


leaves any fixed reſidue; and that it perfectly reſemble 


though very different from it in tranſparency, gravity, 
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bonic acid. | | 
In order to determine with ſtill greater certainty the 


nature of diamond, M. Lavoiſier attempted to burn it 
under a bell-glaſs filled with carbonic acid. The di. 
mond ſuffered ſome loſs, which was owing no douht 
to a portion of air mixed with the acid. He is alſo of 
opinion, that the loſs which diamond ſuffers on ſuch oe. 
caſions 1s owing to its being volatilized: and he infer 
from this inſtance, that this body may be entirely vo. 
latilized, if it be incloſed in a cloſe veſſel, and a ſtrong 
enough heat applied to it. M. Lavoifier having ſub- 
mitted charcoal to the fame operation, obtained a f. 
milar reſult, in regard both to its combuſtion and its 
volatilization. He obſerved too, that the ſurface of 
diamond always becomes black. 

From theſe facts it follows, that diamond is a Tab 
ſtance very different from ſtones ; that it is actually z 
combuſtible body, which burns with lame whenever 


it 1s a volatile combuſtible body, for diamond never 
charcoal in the manner in which it is affected by fire; 


hardnets, and many other properties. All of the abo 


experiments, as well as the art of ſplitting diamond, 


ſhow, that this body conſiſts of laminz, or layers ar 
ranged one over another; that there is ſometimes be. 
tween the layers an extraneous colouring matter, t0 
which the carbonaceous coating with which ignited 
diamonds are covered, eſpecially when in cloſe veſſel 
is poſſibly owing. This coloured layer, which is ſome 


times nearer to, and ſometimes more remote from, the 
{ur- 


TI often defeats the attempts of the lapidary to 
&-hiten ſpotted diamonds. If it be near the ſurface, it 
; eaſy to deftroy it, and render the diamond entirely 
yhite. But when it is ſunk deep within the body of 

e diamond, it is impoſſible to remove it, without de- 
n ſucceſſively the laminæ by which it is cover- 


ly deſtroyed before it loſe its colour. 
Notwithſtanding all theſe experiments, .we know 
ot yet of what principles diamond is compoſed : in 

e preſent ſtate of our knowledge, it is to be con- 
dered as a peculiar combuſtible body, different from 
| others. 

Diamond is of no uſe but as an ornament : but its 
roperty of refracting the rays of light, of decompo- 
ng them, and exhibiting to the eye the moſt bril- 
ant and lively colours, renders it fo truly valuable, 


uted to the caprice of faſhion. Its value is farther in- 
caſed by its exceſſive hardneſs, which enables it to re- 
in the poliſh, its ſcarcity, and the ingenious art with 
hich it is cut. It is uſed for engraving on glaſs and 
hard ſtones, and to cut theſe bodies into any requr- 
d form and fize. 

Diamond-powder 1s _ for grinding ad poliſhing 
hole diamonds. 
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and in that caſe, a diamond will be ſometimes en- 


Wat the eſteem in which it is held is not to be attri- 
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1 Genus II. Hydrogenous Gas. tion of 
| | heat. 
wo : | Whack. 
| HAT Dr Prieſtley calls inflammable air, ul It bu 
we hydrogenous gas, is an aeriform fluid, pa ounded 
ſeſſing all the apparent properties of air. It is abu Nn o 
thirteen times lighter than common air; it does Hir the! 
contribute to maintain combuſtion, and it is almoſt M Me invoh 
ſtantaneouſly fatal to animals by throwing them in ith gre 
high convulſions. It has a ſtrong ſmell. One of it onſiſting 
characteriſtic properties is, to take fire when, being i droger 
contact with air, an inflammable body is brought nn in 
it, or the electric ſpark cauſed to paſs through it. Ike that 
Hydrogenous gas has been long known both inn ay 


ture and art. Metal, and coal mines, the fur 
of maſles of water, and animal or vegetable mil 
ters in the ſtate of putrefaction, afford many inſtat 
ces of natural, combuſtible vapour. Art has labour 
to produce ſimilar vapours, by diffolving metals wi 
the ſulphuric and muriatic acids, and by diſtilling a 
mal and vegetable ſubſtances, But, before Dr Prid 
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* no perſon thought of collecting thoſe vapours in | 
receivers, in order to examine their properties. He 1 
diſcovered that they conſtitute a kind of permanent 

elaſtic fluid. e 

Hydrogenous gas diſplays all the phznomena cha- 

racteriſtic of combuſtible bodies in a very eminent de- 

gree. Like them, it does not burn but when in con- 

tat with air : when pure, it burns with a flame which . 
is more or leſs red; it gives a blue or yellow flame 

when combined with any ſubſtance capable of modify- 

ing its properties. It often orackles, and gives out, 

when burning, ſmall bright ſparks, with a noiſe fi- 

milar to that which is produced by the detona- 

tion of nitre. It produces, when burning, a lively 

heat. It is kindled by contact with the electric 

park. | & A 

1 burns with the greateſt rapidity when it is ſur- 

ounded with a great quantity of air. As the aggre- 

ration of the two fluids is the ſame, it is poſſible to 

ix them ſo, that a particle of hydrogenous' gas ſhall 

de involved among particles of air; and it then burns pe 

ith great rapidity. This happens when a mixture, 


In . . 1 
onſiſting of two parts of atmoſpheric air and one of 1 


ydrogenous gas, is inflamed. The mixture kindles, 


gl 2 1 
ae urns in an inſtant, and produces a ſmart exploſion L 


ike that of gun- powder: but again, hydrogenous 
as by itſelf burns but flowly, and only at the ſur- 
ace. 8 | 

It may likewiſe be made to burn in an inſtant, and 
yith great violence, by mixing two or three parts 
f it with one of vital air or oxigenous gas: it then 
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nſtance. 
Mr Cavendiſh ſome years ago obſerved, that when- 
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ever bydrogenous gas is burnt, drops of water alwan 
appear. On burning this gas in a veſſel filled with via 
air above mercury, a vacuum is produced in the vc. 


ſel, the mercury riſes, and great drops of very pur 


water are ſeen to trickle down the ſides of the veſd 
their quantity ſtill increaſing as the combuſtion gi 


on. M. Lavoiſier combined ſuch a quantity of thek 


two elaſtic fluids, as afforded ſeveral drams of water 


He took care to make both the fluids paſs through 


glaſs cylinder, filled with dry cauſtic fixed alkali, i 
order to purity them entirely from any portion of u 
ter which might be intermixed with them. The weiglt 


of the water obtained anſwered exactly to that of the] 


elaſtic fluids conſumed. - And he concluded from thi 
experiment, that water is actually a compound of theſ 
two fluids, in the proportion of fix parts of oxigene i 
one of hydrogene. For it is eaſy to underſtand, afte 
what has been already laid down, that the caloric and 
the light of vital air, and hydrogenous gas, are diſengs 


ged during their combuſtion, And the diſengagement 


of theſe principles accounts for the weight of water be 


ing ſo very different from that of oxigenous or hydro: 
genous gas. The gravity of water is to that of hydro 
genous gas in the proportion of 11,050 to t, if we {up 
pole the levity of this gas to be to that of atmoſpherih 
air in the proportion of 13 to 1: The diſparity will be 
Mill greater, if the levity of hydrogenous gas be ell 


mated at 16, which may be fairly den when it 1s pets 


fectly pure. j 
Water obtained by the combuſtion of vital air vit 
hydrogenous gas is found to contain ſome grains of ft 


tric acid. In order to underſtand how this acid! 


e we may W that Mr W produce 
| nitrie 


nitric 
| ſpark, 
from t 

But 
for h1 
tate, C 
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nitric gas by combining. through means of the electric 
| ſpark, ſeven parts of vital air with three of azotic gas 
| from the atmoſphere. 


for his experiment was extracted from red precipi- 
tate, or mercurial oxide precipitated by the nitric a- 
cid; and that oxide might perhaps afford the ſmall 
ortion of azote which enters into its compoſition: 
wherefore the nitric acid obtained in this experiment 
is not to be conſidered: as in any degree falſifying the 
alfertions of M. Lavoiſier concerning the production of 
water. If with this fine experiment we compare that 
by which the ſame chemiſt decompoſed water, by ma- 
king it fall on red iron, zinc, and coals, as well as 
boiling oils, and obtained a quantity of the hydroge- 
nous gas proportioned- to the quantity of the body 
burnt, we will find good reaſon to conclude, that the 
Wtheory of the compoſition of water is as well ſupported 
as any other chemical theory. | 
The proportion in which the component principles 
of water are united in it, appears from the moſt accu- 
rate experiments to be 85 parts of . to 15 of hy- 
rogene in weight. | 
We want only one thing, to know the nature of hy- 
lrogenous gas. Is it a fimple ſubſtance, or a compound 
Jubject to no varieties, but always the ſame in ſpecies ? 
May it be conſidered as the phlogiſton of Stahl, which 
everal Engliſh chemiſts, at the head of whom is Mr 
Kirwan, think it to be? 
With regard to the firſt queſtion, it is nearly agreed 
mong chemiſts, that all ſubſtances, however different 
n nature, which contain inflammable gas, afford it pre- 
leſy the ſame ia all its properties. | 
There are indeed ſome who ſtill acknowledge ſeve- 
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But the vital air which M. Liavedfics made th of 


ral ſpecies of inflammable gas; ſuch as the infln 
mable gas obtained from iron and zinc by Water, 
which burns with a red flame, and detonizes with pun 


loured 
ther b 


air; that which M. de Laſſone obtained from Pruffan e. 
blue, and from the reduction of flowers of zinc by ind th 
charcoal, which burns in air without detonization; Wk, be 
the inflammable gas that riſes from marſhes, and bury Which 
with -a blue flame, without detonization; and thi What th 
Which is obtained by the diſtillation of organic mat, Wed the. 
ters, and reſembles the gas of marſhes. But we hav Wiattic 1 
learned from a ſtrict analyfis of the two laſt, that they are WHormati: 
compounds of genuine, pure, and detonating kydroge. Meveral 
nous gas, with azotic gas or carbonic acid in variou ¶ Not yet, 
proportions. In the year 1782, I was led to think, y any 
with the illuſtrious Macquer, that there is only ons icles of 
ſubſtance of this kind, which, by combining with diffe Wkirogeno 
rent ſubſtances, undergoes various modifications. The rom an 
experiments of many celebrated natural philoſopher, Wogous e. 
particularly of Cavendiſh, Prieſtley, Wath, Kirwan, Whiloſop! 
Lavoifier, Monge, Berthollet, de Morvean, &c. har e will 
ſince eſtabliſhed the truth of this opinion. The mir hich m 
tures of the other gaſes, and the ſolution of coal, Winderito, 
ſulphur, and phoſphorus in hydrogenous gas, tot exten 
weight of which they augment, and render it leſs oom Vork: by 
huſtible, afford us reaſon ta think, that the ſeemiq ers conc: 
varieties of inflanimable gas are owing to ſuch nivWHowever 
tures or combinations. To me therefore it appears vWhomena n 
be at preſent fully demonſtrated, that there is only onffirogene i 
ſpecies of inflammable gas, produced by the decompoclp obſer 
fition of water, and capable of producing water Mblogiſton 
combining with vital air; in a word, that there are Mrobable | 
ſpecies belonging to this genus but hydrogenous h mple and 
which is more or leſs inflammable, and variouſſy d as the I 
15 — lourek 
* gee Mr 


hn of that v 


loured, according as it is mixed or combined with O- 


ther bodies. 
As to the ſecond in cm are indeed frac 


and the Engliſh chemiſts, who take hydrogenous gas 
Wo be Stahl's phlogiſton: but there are many more 
which oppoſe our adopting: that opinion It appears 


d the. exiſtence of phlogiſton, do not all afford this 
laſtic fluid, and that water always contributes to its 
formation. Mr Kirwan, who has been engaged for 
ereral years in examining this important queſtion, has 
Pot yet, as far as we know, been able to determine it 
yy any deciſive experiment. Under ſome other ar- 
ticles of this work we will give our opinion of the hy- 
lrogenous gas, which that celebrated chemiſt obtained 


rom an amalgam of zinc, as well as of ſome other ana- 
3, Wogzous experiments, which have been urged by ſeveral 
an, WO bilolophers againſt the doctrine which we advance. 


Ve will not here enter into a detail of the objections 
vhich may be made to it; for we might poſſibly not be 
nderitood by thoſe whoſe ſtudies in chemiſtry have 
ot extended farther than the foregoing chapters of our 
ork : but thoſe objections ſhall be ſtated in the chap- 
ers concerning metallic : ſubſtances, phoſphorus, &c, 
owever it be, we muſt here acknowledge the phæ- 
omena may be explained on the ſuppoſition that hy- 
Irogene is the ſame with phlogiſton ; but we cannot 


hblogiſton requires to ſupport it ſome forced and im- 
robable ſuppoſitions, and is far from being equally 
mple and ſatisfactory with that which we have adopt- 
d as the plain fimple reſult of facts &. : 

No 


* See Mr Kirwan's work on this ſubje& ; or the French tranſia · 
on of that work, with the notes added. 
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acts which appear to ſupport the opinion of Bergman 


that the combuſtible ſubſtances in which Stahl allow- 


telp obſerving, at the ſame time, that the theory of 
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No chemiſt has yet analyſed e gas ing are ca 

| principles: it is to be conſidered as a fimple ſubſta Wit pro 
in the preſent ſtate of our knowledge: hy drogene, in (ome - 
baſe, combines entirely with pure air, or oxigene; ay Moxigen 
water is formed by the combination. The reader vil gene te 
obſerve; that we have ſaid nothing of the theories eaſon 
thoſe writers, ſome of whom have aſſerted inflammabe Ws ſulp 


wwe will 


baſe of 
ydrog 
tic acid 
that ſo 1 
good re 
off part 


gas to be a compound of air with the matter of fin 
while others repreſent it as a modification of light, fire 
the electric fluid, &c. Theſe aſſertions are too vagy, 
bear too great a reſemblance' to the inaccurate and an 
biguous language of the infancy of natural philoſophy 
and are too inconſiſtent with experiments, to merit aſs 
rious diſcuſſion. Hydrogenous gas, no doubt, contain 


a good deal of ſpecific heat or caloric, perhaps even i Hydr 
the matter of light; nor is it always ſeparated fronWcutral i 
theſe gaſeous matters whenever it loſes its ſtate of clſecneral ] 
ſticity, and paſſes into liquid combinations. This x 
Hydrogenous gas does not combine with water; iWequence 
may be long kept under that fluid, without ſufferi Y fill ae: 
any alteration. At length, however, it is ſo much o Meffr 
tered, as to be no longer ſuſceptible of inflammatia Hbirteen 
Dr Prieſtley has not determined the nature of -Hachines 
change, nor the ſtate of the water which produces i Nrobable 
Probably, if ſuch an experiment were carefully pe hænome 
formed, it would throw much light on the nature fit diffuf 
this combuſtible body. | ic ſpark 

_ Hydrogenous gas is not known to act either on earthy ferhaps it 
or on any of the three ſalino-terreous ſubſtances ; butiſural aeroſ 
deſtroys the whiteneſs of barytes, and communicates i Attempt 
it a colour; which has cauſed it to be conſidered i other ce 
the calx or oxide of ſome metal ſtill unknown. life; to 
We know not what effects the alkalis and the acidms, &c. 


all 
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bare capable of producing on this gas, nor what changes 
lit produces on them. It would probably decdmpoſe 
ſme acids, particularly: the ſulphuric acid and the 
oxigenated muriatic acid, by combining with their oxi- 
gene to form water. As to the ſulphuric acid, there is 
reaſon to think it liable to ſuch a decompoſition; for 
1s ſulphur does not decompoſe water (a fact of which 
we will afterwards have occaſion to take notice), the 
baſe of vital air has certainly a ſtronger affinity with 
ydrogene than with water. The oxigenated muria- 
tic acid has ſo conſiderable an exceſs of oxigene, and 
that ſo imperfectly united with it, that we may with 
good reaſon think that hydrogenous gas would carry 
bf part of it to form warne 
Hydrogenous gas does not ſeem capable of acting on 
eutral falts ; but its influence on ſaline ſubſtances in 
reneral has not yet been examined. 5 
This gas is become a ſubſtance of much more con- 
equence than formerly, ſince it has been made uſe of 
o fill aeroſtatic machines: a diſcovery which we owe 
0 Meſſrs Montgolfier. Its ſpecific levity, which is 
birteen times greater than that of air, cauſes thoſe 
nachines to rife in the atmoſphere. It is more than . 
robable that it performs an important part in all the 
hænomena of meteors ; that there is a great quantity 
fit diffuſed through the atmoſphere; and that the elec- 
ric ſpark kindles it, and cauſes it to produce water. 
fernaps it is carried about in the winds as a kind of na- 
ural aeroſtatic. 5 
Attempts have been made to ſubſtitute it in the room 
f OY combuſtible matters for ſome of the purpoſes 
life; to give light and heat, and to diſcharge fire- 
ms, &c. M. Volta has conſidered it in this laſt point 
| | of 
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tacle, are made with glaſs tubes, variouſſy bent, a 


introduced into theſe tubes from a bladder full of it, 


of view, and has propoſed ſeveral ways of making uſe g 
it. M. Nerete, in the Journal de Phyſique for Januy 

1777, has given a deſcription of a chaffing-diſh wi 
inflammable gas. M. Furſtenberger, a natural phil. 
ſopher at Bale, M. Brender, an ingenious mechanic d 
Augſburgh, and M. Ehrman Lecturer in Natural Phi 
loſophy at Straſburgh, have contrived lamps which my 
be kindled at night by means of the electric ſpark 
Laſtly, Artificial fires, affording a very agreeable ſpe. 


pierced with a great many holes. Inflammable gas; 
through a copper cock. When the bladder is preſſed 


the inflammable gas paſſes into the tube, iſſues out thry 
all the holes, and is kindled by a burning taper.. 


CHAP 


| 
| 
| 
| 


. 


Genus III. Sulpbur. 


ULPHUR is a combuſtible body; dry, very brittle, 
of a citron yellow colour, entirely without ſmell, 
xcept when it is burnt, and of a peculiar tafte, which 
3 weak, though perceptible enough. When rubbed, 
t becomes electric. When a large piece of it is expo- 
ed to a moderate but ſudden heat, as for inſtance, by 
eing compreſſed in the hand, it crackles and breaks 
ito pieces. i 

Sulphur abounds in nature; ſometimes it is found 
dure, and ſometimes in combination with other ſub- 
ances, It is our buſineſs here to ſpeak only of the 


ormer, The following are the varieties of pure ſul- 
dur, | 


ſarieties, | | | 

1. Tranſparent ſulphur in octohædral cryſtals, 

with two truncated pyramids. It is generally 
| de- 


p— _ SS e . 
- 9 > T- ; f 2 x —— 
. oe ont eee 4 Ne — 8 
.. . Se oe womans P 
we . 7 > Cos re 9 
= * r . whos 50s — ' 
E SPE. —Y n hy * = — 

pu * TY 


_- Combuſtible Bodies. 


Fingdo 
bſtan 
es, 


Varieties. | | 

_ depoſited by water on the ſurface of a eil 

Careous ſpar. Cadiz ſulphur is of this king, 

2. \ Tranſparent ſulphur in irregular fragment, 

| The ſulphur of Switzerland is in this ſtate, 

3. Whitiſh pulverulent ſulphur, depoſited in fili. 
ceous gæodes. There are flints found ir 
Franche-Compte, &c. full of ſulphur, 

4. Pulverulent ſulphur, depoſited on the ſurface 
of mineral waters; ſuch as thoſe of Aix-lz 9. 
Chapelle, of Enghien near Pans, &c. 

5. Cryſtalline ſulphur that has been ſublimated; 
the cryſtals are tranſparent: it is found in 
places adjacent to volcanoes. tio. 

6. Pulverulent ſulphur ſublimated by volcanoes; 

its form is irregular, and it is often inter. 
mixed with ſoft ſtones, as may be obſer 
ved at Solfatara, in the neighbourhood of 


arieties. 


8. 


Naples. 1 ; 
7. Sulphur in ſtalaQtites, formed by volcanic WF 11. 8 
1 1 | | Wo 
Beſides theſe ſeven varieties of pure mineral ſul. 12. St 
phur, this ſubſtance is found in combination with w. 1 
rious other matters. It is moſt frequently united with A 
metals, which are then in the ſtate of pyrites, or me. 1 
tallic ſulphurs and ores. Sometimes it exiſts in com. c 
bination with calcareous matters in the ſtate of earthy ka 
ſulphur or liver of ſulphur: fetid calcareous ſtones} But nor 
and ſwine-ſtone-appear to be of this nature. ich is ut 
Recent diſcoveries extend the empire of this miner diſtillati 
ſtill farther. It ſeems to be daily formed in animal ani Hfinciple, 
vegetable matters beginning to putrefy. Though the Bohen 


ſpecies of ſulphur belong not properly to the _ 
| N 0g: 
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ingdom; yet, to complete the natural hiſtory of this 
[. E.bſtance, we will ſubjoin them to the preceding varie- 


| Whc:. 


; arieties. 


i. 8. Sulphur in cryſtals, formed by the ſlow de- 


in compoſition of an accumulation of animal- 


matters. Such is the ſulphur found in the old 
102 lay-ſtalls, near the gate of St Anthony. 
a 9. Pulverulent ſulphur, formed by vapours ari- 
| ſing from animal matters in the ſtate of pu- 
d: trefaction; it is found on ſtable-walls, and in 
in privies, &c. 5 
10. Sulphur extracted from various vegetables, 
es; particularly from dock-root, from ſpirit of 
ter. cochlearia, &c. For this diſcovery we are 
ſer- indebted to Meſſrs Baume and Deyeux, 
| of members of the College of Pharmacy, and 
Lecturers in Chemiſtry, &c. | | 
anic I 21. Sulphur obtained by M. Deyeux by an analy- 
| ſis of animal matters, particularly of the white 
of an egg. | 
ful. 12. Sulphur obtained from horſe-dung. This com- 


„ buſtible body has been found in horſe-dung 


with at the inſtant of its emiſſion. Very probably 
me- future obſervation may diſcover it in many 
other animal matters. | 


But none of all theſe varieties of ſulphur is that 
ich is uſed in the arts. That ſulphur is extracted 
diſtillation from metallic compounds, of which it is 
nciple, and which are called pprites. In Saxony 
Bohemia, it is put into earthen tubes in ſmall 

F N n 
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| pieces, and thus placed on an oblong furnace, Ou ear 
end of the tube ſtands in the furnace, and the othe ins 
paſſes into a ſquare veſſel of caſt- iron containing wan alu 
The ſulphur accumulates in this receiver; but it a re 
very impure. To purify it, it. is melted in an im com 
ladle; the earthy and the metallic parts are then yr. 5 
cipitated. It is next poured into a copper boiler, 15 
which it is farther purified by depoſiting other ex m 15 i 
neous matters. After being kept here in fuſion H 1 
ſome time, it is poured into cylindrical wooden moulh 3 
which give it the form in which we uſually fee iti wo 
commerce. The precipitate which ſubſides to the by 0 # 
- tom of the boiler while it is in fuſion, is grey and yer = 
impure. It is very improperly called quick ſulphur, | a7 
other places, as at Rammerliberg for inſtance, ſulphuft * 5 
is extracted from pyrites by a ſimpler proceſs. The l 8 — 
phur of maſſes of pyrites roaſted in the open ai Ws 
is taken off in ladles, and 2 by a ſubſequee 3 
* ſuffers no eien from the contact 2 
light. When heated in cloſe veſſels, it becomes ſo Hp 
and melts; and when afterwards cooled, it general 0 
aſſumes a red, a brown, or a greeniſh colour, and ae 
needle form. The proceſs by which M. Rouelle cr "rk 
ſtallized it, was ſuffering the ſurface to congeal, at 2g 
afterwards pouring off the fluid beneath : the und 3 
ſurface of the cruſt then exhibited the ſulphur mh 
needles croſſing each other in various directions. Wha g 
When melted ſulphur is gently heated, it volatil 
low wha to an a 
in ſmall pulverulent parcels of a citron yellow, W. 
are called flowers of ſulphur. This operation 1 Vier 
ployed ſucceſsfully to purify ſulphur, N 1 WM... = 
pureſt part which is volatilized. For perform 85 ion (x 
operation, common ſulphur in powder is put . 
1 | 
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| earthen n which is fitted with carthen pots 
inſerted one in another, and known by the name of 
aludels. T he uppermoſt of theſe pots is terminated by 
a reverſed funnel; the opening of which forms a ſlight 
communication between the interior part of the cucur- 

bite and the air. The cucurbite is then heated till the 
ſulphur become liquid; which at that degree of heat 
is ſublimated, and fixed on the ſides of the aludels. 


* Flowers of ſulphur, when prepared in the great 
ulk way, often contain a little ſulphuric acid, which is 
. Wa formed by the combuſtion of a ſmall quantity of the 


ſulphur, in conſequence of the veſſel's containing a 
ſmall portion of air. They may be entirely purified by 
waſhing them. The ſulphur made uſe of in medicine, 
and in nice chemical experiments, ſhould. be prepared 
in this manner. 

When ſulphur is heated in ſuch a way that air has 
acceſs to it, it kindles and burns with a blue flame as 
ſoon as the heat cauſes it to melt, if the heat to which 
it is expoſed be but inconſiderable; but when expoſed 
to a ſtrong heat, it gives a lively white flame. In the 
firſt of theſe inſtances it diffuſes a ſuffocating ſmell ; 
and by collecting the vapours which exhale from it, we 
obtain a portion of very ſtrong ſulphureous acid. When 
it burns rapidly it has has no ſmell, and the reſidue is 
not ſulphureous, but ſulphuric acid. Stahl, Who 
thought ſulphur to be a compound of this acid with 
phlogiſton, imagined, that when burnt it loſt its in- 
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alt fammable principle, and was of conſequence reduced 
bie to an acid. He has collected ſuch a number of facts 


i ein ſupport of his opinion, as could not but prevail with 


t i; lacceeding chemiſts to adopt it. But ſince chemiſts 
ng U Pave begun to attend to the influence of air in combu- 
into g tion (a circumſtance to which Stahl appears 10 have 
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paid ſcarce any attention), ſeveral of 3 ſtruek wit 


the difficulty which bas hitherto been found in all a. WM | = 
tempts to prove the exiſtence of phlogiſton, and with tie * 
facility with which all objections againſt that doctrine 5105 
may be anſwered by means of the late diſcoveries con. 3 
cerning the nature of air, have adopted an opinion di. age 
rectly oppoſite to Stahl's concerning the nature and tat w. 
the combuſtion of ſulphur. . 4986 
Ihe following are the facts on which this new opi. Sha 
nion is founded. Hales obſerved, that ſulphur abſcrh 1 1 
a great quantity of air when it burns. M. Layvili 1 
has ſhown that ſulphur is ſubject to the ſame laws with i 3 
other combuſtible bodies: That is, 1. It cannot bum 3 
except vital air have acceſs to it. 2. Daring 1 its com. , oY 
buſtion, it abſorbs the pureſt part of that air. 3. That E a 
part of atmoſpheric air which remains after it has con. . 
tributed to the combuſtion of ſulphur, can no longe Bl 
ſerye the ſame purpoſe. 4. The ſulphuric acid produ- * 
ed by the combuſtion of ſulphur is equal in weigit WF? 1. 
not only to the quantity of ſulphur, but alſo to tb d 
portion of air that has been conſamed. 5. Conte. "ie 
quently ſulphur muſt combine with the baſe of pure 1 
air, or oxigene, in order to form ſulphuric acid. Tha oY 
acid 1s therefore a compound of oxigene with ſulphur; : 
and the laſt of theſe is not a compound body, but one C P 
of the principles of the ſulphuric acid. It forms the 3 
acid by combining with r1e baſe of vital air or oxi 43 4 
gene; and this Send takes place when it is ex. 3 
poſed to combuſtion. Heat is neceſſary to make it wy 
burn; for, by dividing it, and deſtroying its aggre M7 
gation, it promotes its combination with oxigene 4 - - 
When once burnt, or combined with oxigene, it is 10 <p 
longer ſuſceptible of inflammation, but becomes an ut PR 


combuſtible body. 


1 he ſulp! 
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th It abſorbs various quantities of oxigene, and becomes 
. ore or leſs acid, according to the manner in which it 
he WW. burnt, Such is the theory of the difference between 


e ſlow and the rapid combuſtion of ſulphur, and be- 
een the ſulphureous and the ſulphuric acids, which 
re produced by theſe combuſtions. Stahl thought, 

hat when ſulphur burnt ſlowly, it did-not loſe all its 
hlogiſton ; and that the ſulphyric acid was odorous 
nd volatile in conſequence-of its retaining part of it. 


burns lowly, it does not abſorb the full quantity of 
dxigene, with which it is capable of uniting ; but when 
t burns rapidly, it abſorbs as much of that principle 
s is neceſſary for the formation of the ſulphuric 
cid. The ſulphureous acid, in combination with al- 
aline matters, paſſes into ſulphuric acid by abſorb- 


rf ng gradually the baſe of vital air from the -atmo- 
phere. 
gil This theory ſerves als to 62 WH what 8 


hen ſulphur is formed by the combination of the ſul- 
huric acid with certain combuſtible matters, as in the 
nſtances we have already mentioned, with ſulphate of 
jotaſh and of ſoda, ammoniacal, calcareous, magne- 
an, aluminous, and barytic ſulphate; when heated 
vith coal. The combuſtible body ſeizes the oxigene 
bontained in the ſulphuric acid, and leaves only the ſul- 
hur, which is its other principle. Whenever, there- 
Þre, the ſulphuric acid is converted into ſulphur by a 
ombuſtible body, the latter is conſtantly reduced to 
he ſtate of a burnt body, as we ſhall have occaſion to 
ee in the hiſtory of ſeveral of the metals. On this ac- 
ount a large quantity of carbonic: acid is obtained, 
hen ſulphur is artificially produced, as the oxigene of 


lt 


- 


15 matter. 


t is now experimentaliy proved, that when ſulphur 


he ſulphuric acid is united with the pure carbonaceous 
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phuric acid, in the ſame manner as the proportion df 
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nor ſoluble in water. If, after being kept in fuſion til 
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of oxigene, or the baſe of pure air in the ſulphur 
acid, is eaſily demonſtrable. Various attempts har 
been made to determine by experiment the proportigy 
in which oxigene and ſulphur are combined in the {yl 


the nitric, the carbonic, and the W acids hay 
been determined. e 
Sulphur is neither liable to any alteration from aj 


it become thick, it be poured into water, it then EH eigh 
comes red, and retains a certain degree of ſoftneſs, vi... of. 
that it may be kneaded in the hand; but in a few dan...1cr; 
it loſes theſe properties. Water dropped on ſulphur ily diff 
does not ſeem to be decompoſed, nor contribute to the che 
combuſtion of the ſulphur; from which it appears, tua an or: 
the baſe of vital air or oxigene has a greater affininM {a+ i 
with hydrogene than with ſulphur. This aſſertion is c ntals 
firmed by the manner in which hydrogenous gas % the ai. 
on the ſulphuric. acid, for it robs it of its oxigene. dlour, a 
Sulphur does not act at all on ſiliceous earth; it con bed, an 
bines with aluminous earth, but not without great di hen pre 
ficulty. This earth, however, when it is very mud: b 
attenuated, appears to reduce it to the ſtate of an hep hich he 
or fetid fulphure, as may be obſerved in the preparatia:onerties 
of pyrophorus. hen ba 
A compound of ſulphur with alkaline matters is pt id, the 
nerally called alkaline ſulphure, bepar, or liver of ſh; and 
phur. This compound is generally of a lighter r uriatic « 
deeper brown colour, like the liver of animals: mige rem: 
air decompoſes it; water diffolyes it, cauſing it to es. 
out a fetid ſmell; the acids precipitate the fſulphut Sulphur 
extricating from it a peculiar gas, which was at fu heat. 
| named bepatic gas 3 but to which, in alluſion to its ela, 


eur. There are fix ſpecies of alkaline ſulphures pro- 


ind ammoniac or volatile alkali. We may examine the 
properties of each of theſe by itſelf. 

Pure barytes does not act ſtrongly on ſulphur, when 
they are heated together in water; the product is 
eak ſulphurated or hepatic liquor: but in the * 
ray, the two bodies enter into a much more intimate 


tlWombination. Therefore, when a mixture, conſiſting 
ber eight parts of barytic ſulphate in powder with one 
„tt of coal, is expoſed in a crucible to a ſtrong heat, an 
anW: coherent maſs is obtained without fuſion, which rea- 


fly diſſolves in warm water, and has the ſmell and all 
he other charaRteriſtics of an hepar. The ſolution is 
f an orange or golden yellow colour. I have diſcover- 
d that it cryſtallizes by cooling. Barytic ſulphur in 
ryſtals is of a yellowiſh white colour: when expoſed 


dlour, and is decompoſed ; for the ſulphur is precipi- 
ted, and barytic ſulphate formed. This ſulphur, 
hen precipitated by acids, gives out an elaſtic fluid, 
nue own by the name of /ſulphurated hydrogenous gas, 
ich has been mentioned above, and the peculiar 
aa roperties of which we will afterwards examine. 
When barytic ſulphate is precipitated by the ſulphuric 
cd, the precipitate is found to conſiſt of both ſul- 
bur and barytic ſulphate ; but when the nitric; or the 
uriatic acid is employed, the barytic nitrate, or mu- 
ate remains In ſolution, and only the ſulphur ſub- 
les, 

dulphur combines with pure magneſia with the help 
heat. The neutral ſalt, which we call carbonate of 
penefia, is commonly uſed for this combination, as 
ture | > F - 5 | | diſ- 
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ture, we now give the name of /ulphurated hydrogenous 


duced by barytes, mag neſia, lime, the two fixed alkalis, 


o the air, it attracts moiſture from it, aſſumes a deeper 
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| diflolving moſt readily in water. A ſmall portion oi. lig 
magneſian carbonate, with an equal quantity of flown Me th 
of ſulphur, is put into a bottle full of diſtilled wa mu 
This veſſel, entirely emptied of air, and cloſely ſtop. mall 
ped, is expoſed for ſeveral hours to the heat of a hal ufts, 
neum- mariæ; the water is then filtered; it has the ral 5 
tid ſmell of rotten eggs; it communicates an high ir th. 
lour to ſolutions of metals; it gives by ſpontaneous en Mme 
poration {mall cryſtalline needles; in a word, it ih; tion 
genuine magneſian ſulphure. The magneſia may be htte v 
cipitated by one of the fixed alkalis, — which have bine, 
greater aſſinity than it with ſulphur. The acids ſem Portio 
rate the ſulphur in the form of a white powder; fronted t. 
which its exiftence in this mixture is certainly krowſho fun; 
Such was the liver of ſulphur which M. le Roi, phyf⸗ es ſulj 
cian at Montpelier diſſolved in pure water, in order t Inced b 
form an imitation of ſulphureous mineral waters. BitWeous ſ. 
it is now known, that ſcarce any of theſe waters cf it lol 
tains genuine ſulphure; they are mineralized by ſulpui uantity 
rated hydrogenous gas. ally if 
Lime unites with ſulphur with mh more rapidity reatiſe 
and eagerneſs than either of the ſalino-terreous ſubſtaWſteratio 
ces. When a little water is poured on a mixture 9 artly er 
quicklime with ſulphur in powder, the heat diſu r the b. 
. by the action of the water on the lime occaſoi ne for: 
a combination between the lime and the ſulphur. Wi ;;.. ve 
more water be added, the mixture affumes a reddiſbug una 
colour, and exhales a fetid odour. It retains in fol oratory, 
tion the ſulphur in combination with the lime. It Made up 
difficult to prepare this calcareous ſulphure in any ot nd mel! 
way but the humid. When the lime is not very quick: appli 
and does not produce much heat on coming into con the pu 
with water, it is often found neceſſary to afſiſt th th ſulp] 
combination by a moderate fire. This compound » Witte t. 


- 
j 
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| m lighter or a deeper red, according to the cauſticity 


much concentrated, it depoſites, by cooling, a layer of 
ſmall needle cryſtals, of an orange yellow, arranged in 
afts, which to me appeared to be compreſled tetrahæ- 
jral priſms, terminating in dihedral ſummits. In the 
ir theſe cryſtals gradually Joſe their colour, and be- 
ome white and opaque, without ſuffering any alte- 
ation of form. Calcareous ſulphure, moiſtened with a 


pre-Wittle water, and diſtilled in a pneumato-chemical ma- 
re bine, is decompoſed in part, and affords a large pro- 
eeMiportion of ſulphurated hydrogenous gas. If evapo- 
fronWated to dryneſs, and calcined in a crucible till it ceaſe 


o fume, what remains after the operation is calcare- 
us ſulphate formed by lime and the ſulphuric acid pro- 
luced by the flow combuſtion of the ſulphur. Calca- 
eous ſulphure is very ſoon altered by air; as its gas flies 
ff it loſes its ſmell and colour. When diffolved in a large 
Kuantity of water, it ſuffers the ſame alteration ; eſpe- 
ally if it be ſhaken, as M Monnet has obſerved in his 
reatife on Mineral Waters: what remains after theſe 
Iterations is calcareous ſulphate. If preſerved in bottles, 
artly empty, it depoſites a blackiſh cruſt on the ſides 
the bottles, and cruſts or pellicles are from time to 


[ the veſſel containing it be cloſely topped, it remains 
dag unaltered, as I have often obſerved in my own la- 
oratory. I know of ſome of this preparation which was 
ade up 15 years ago, and which ſtill retains its colour 
nd ſmell, and affords a copious precipitate when acids 


e applied to it. Calcareous ſulphure is decompoſed 
0008” the pure fixed alkalis, which have a greater affinity 
iſt t th ſulphur than ſulphur has with lime. Acids pre- 
d 1 8Witate the ſulphur in the form of a very fine white 


£4 powder, 


Pr the lime. I have obſerved, that when the ſolution. 


Ime formed, which ſink to the bottom of the liquor. 
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powder, which has received the name of magiſter i ¶ cice 
ſulphur. The carbonic acid effects this precipitation, WW tic 
as well as the reſt of the acids. The manner in part] 
which neutral ſalts act on calcareous ſulphure is uu and 
known, F | _ | phur 
The two fixed alkalis, in a pure or cauſtic ſtate, aan binat 
a very remarkable manner on ſulphur. They fon i yet l 
with it thoſe ſulphures which are moſt permanent a has b 
leaſt liable to decompoſition. I have diſcovered tht Murat: 
the fixed alkalis when dry and very cauſtio, act up Conse 
ſulphur even cold. All that is requiſite to promo Firſt, 


this phænomenon is to triturate ſolid potaſh'or ſoda inf alkali 
a mortar with powdered ſulphur. The mixture be. WF ration 
comes ſoft, aſſumes a yellow colour, exhales a fetid when 
dour, and forms a ſulphure. But when it is diflolved ve ha 
in water, the ſolution is only of a pale yellow colou i fulphy 
and does not contain ſo great a quantity of ſulphur made 
the ſame ſulphure prepared with heat. Alkaline fi, is the 
phure 1s prepared in two ways in the laboratory, mer ar: 
dry, and the humid way. The following are the pa gas wh 
culars of the firſt proceſs: Equal parts of pure and that gi 


lid potaſh or ſoda and powdered ſulphur are put ini colour, 
a crucible; heat is then applied till the mixture be e fainter, 
tirely heated: when in fuſion, it is poured on a pl that th 
marble ſurface ; and when cooled, it diſplays a de when i 
red colour, like the liver of an animal. M. Ge phures, 
gembre, who has read before the academy an accoui i nate, is 
of ſome very valuable experiments on ſulphurated byWwater, 
drogenous gas, has made an important obſervation this aci 
alkaline ſulphure prepared in the dry way. It is, ti the cau 
this compound is not at all fetid, and exhales no i bhoſe aj 
phurated hydrogenous gas while it continues dry. Ii from ſu 
it be diſſolved in water, or attract moiſture from thet Solid 
moſphere, it never gives out any ſmell; from wi cauſtic 


ci 
' 
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i <;reumſtance it appears, that the diſengagement of the- 
on, Wi tid gas is effected by water, as we ſhall afterwards more 


in WM particularly explain. The two fixed alkalis, when pure 
Us and cauſtic, act preciſely in the ſame manner on ſul- 

phur, diſſolving it likewiſe in the dry way. Theſe com- 
in hinations of the cauſtic alkalis with ſulphur have as 


mn yet been but very little examined; alkaline ſulphure 


aol has been almoſt always compoſed with fixed alkali, ſa- 
chat WW turated with the carbonic acid. There are, however, 
pen confiderable differences between theſe two ſulphures. 


note Firſt, thoſe which are made up with efferveſcent fixed 


: n WM alkali require more time to be taken up in the prepa- 


be. ration; for fixed alkali is leſs active in this ſtate than. 


d oF when pure. But the moſt important difference which 
gel ve have had occaſion to obſerve, as ſubſiſting between 


our WY fulphures made up with cauſtic fixed alkali and thoſe 


r MF made up with efferveſcent fixed alkali in the dry way, 


is the comparative ſtate of their ſaturation. The for- 


mer are more tetid, and browner, when diſſolved, and the 
gas which they afford is much more inflammable than 
that given out by the others. The latter are ofa paler 


fainter, and their compoſition leſs laſting. It appears 
that the fixed alkalis retain a portion of carbonic acid 
when in union with ſulphur ; for the gas of theſe ſul- 
phures, in which ſulphur is united with alkaline carbo- 
nate, is not inflammable till after being waſhed in lime- 
water, which carries off the acid. In the preſence of 
this acid therefore, and in its power of enfeebling 
the cauſtic qualities of alkali, we find the cauſe of 


from ſuch as are not cauſtic. 5 
Solid alkaline ſulphure, compoſed with either of the 
cauſtic fixed alkalis, is extremely fuſible : air decom- 
| poles 


colour, which is often a greeniſh grey; their ſmell is 
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poſes it like calcareous ſulphure. When heated in clo 


veſſels, after being moiſtened with a little water, it af 
fords a large proportion of ſulphurated hydrogenaoys 


deco 


eudio 
the b. 


air, the oxigene is entirely abſorbed, and the vital at 


gas. After being melted, it may be cryſtallized by Ne 
cooling; but its cryſtallized form has not yet been act up 
well deſcribed. While hot and dry, it is of a brow but v 
colour; in proportion as it cools, and attracts moiſture Wl potaſh 
from the air, it loſes that colour, and becomes paler; Wl cids d 
in a ſhort time air cauſes it to aſſume a greeniſh yel. precip 
low colour; it is again diſſolved into a liquid, and be. powde 
comes, after ſome time, ſulphate of potaſh or of ſo. Mproduc 
da. It diſſolves eaſily in water; and immediately be. Wine ſul 
gins to exhale a peculiar fetid odour. The odorous nated 
gas, which before had no exiſtence, is now formed by ſulphu. 
the re- action of the water. This ſolution has a deep but a v 
red, or a green colour, according as the alkaline ſul. again, 
phur is newly prepared or old. Alkaline liver of ful: and un; 
phur or ſulphure prepared in the humid way, by heat. ¶ to conv 
ing in a matraſs cauſtic fixed alkali diſſolved in water, Witt ma 
with a quantity of ſulphur in powder equal to half its Wrytic m 
weight, exhibits the ſame properties as this ſolution ; Wot bary 
and we may give the hiſtory of both at once un- hen t 
der the common name of liguid alkaline ſulphure. out a g 
Liquid alkaline ſulphure, when highly concentrated, Mchemic: 
depoſites by cooling irregular needles. It js liable to MWninatio: 
decompoſition by the action of heat; when diſtilled in W In or 
a pneumato-chemical machine, it gives ſulphurated hy- en alkal 

drogenous gas. Air likewiſe decompoſes it; and it is then 
then covered with pellicles, and depoſites ſulphur, and ame me 
becomes turbid. Bergman and Scheele have proved the alka 
this decompoſition to be owing to the vital air diffuſed" yet 
through the atmoſphere. In fact, when a little liquid Lepends 
alkaline ſulphur is put into a bell-glaſs containing vital ulphure 
Pydroge: 


(es 
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decompoſed. Scheele has even propoſed this as an 
E eudiometer 3 and it is now: e e to be one : of 


the bet. ee 
Neither the earths nor the Climate ad Go 


but when it has been prepared with (carbonate of 


ure potaſh or ſoda, lime-water renders it turbid. The a- 
er; Neids decompoſe it, by combining with the alkali, and 


fel. Wh precipitate the ſulphur in the form of a fine white 
be. W powder. The nitric acid, according to M. Prouſt, 

ſo. produces a detonation, when it is poured on ſolid alka- 
be- ne ſulphure. When any large quantity of the oxige- 
ous Wi nated muriatic acid is poured on a ſolution of alkaline 
by WI fulphure, it does not produce any precipitate, or at leaſt 
ee) but a very trifling one; becaule it diffolves the ſulphur 
ſul- again, in conſequence of its oxigene being nearly free, 
ful. NMand uniting fo rapidly with that combuſtible body fo as 
eat- ¶ to convert it into ſulphuric acid, The certainty of this 
ter, fact may be farther proved by pouring a portion of ba- 


f its Niytie muriate into the mixture; a copious precipitate 


on; Wot barytic ſulphate is then produced. All the acids, 
when they decompole this ſulphure, cauſe it to give 
out a gas, which may be collected into a pneumato- 
chemical machine, and is worthy of a particular exa- 
mination. 

In order to obtain this gas, an acid muſt be poured 
on alkaline ſulphure in powder : a lively efferveſcence 
Is then produced, which would not take place in the 
ſame manner if the acid were poured into a ſolution of 
be alkaline ſulphure. This phenomenon, which has 


nel Wot yet ſufficiently engaged the attention of chemiſts, 
juid depends upon two circumitances. 1. Solid alkaline 
tal alphure does not contain hepatic gas or ſulphurated 
| ar) drogene ready formed, as has been obſerved by M. 


de N 


act upon liquid alkaline ſulphure when it is very pure: | 
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* WE which it is contained: the waters of Aix-la- Chapelle, 
7 Inghein, & c. afford inſtances of this. The ſulphu- 


reous depoſites which may be obſerved in flaſks con- 
taining ſolutions of alkaline ſulphur, are likewiſe owing 


þ to this decompoſition of ſulphurated hydrogenous gas i 
©. Ny vital air. Bergman attributes this inſtance of de- 4 
1. Neompoſition to the ſtrong affinity between pure air and i bo 
die Wpblogiſton. Hepatic gas he conſiders as a combination Ti 
|. Wot ſulphur, phlogiſton, and the matter of heat. When f 
ly ene of theſe principles is ſeparated, the other two can 4 
ed, ro longer remain in union. M. Gengembre, ſtruck 1 
ad. Wvith this phænomenon, that ſulphurs neither contain A 
TW exhale ſulphurated hydrogenous gas, except when ö 


iſolved in water, or made up in the humid way, 
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0 
Jer. Wbioks, that the fluid may poſſibly contribute to its for- 
bel ation by undergoing a decompoſition, —that while its 


ital air unites with one part of the ſulphur, its hy- 


e n rogene, which is at the ſame time diſengaged, diſ- 1 

evi. Wolves likewiſe a ſmall portion, and that this ſolution 1 

in onſtitutes ſulphurated hydrogenous gas. He imitated 1 

des, ne formation of this gas by melting ſulphur above 1 

oon ercury, under a bell-glaſs filled with hydrogenous | | 
ntl” by the action of the rays of the ſun collected in a "oY | 

o „nine inches in diameter. The ſulphur was part- 4-3 

I Giflolved, and communicated to the gas all the cha- 

r theſWcteriliic properties of hepatic gas. But as ſulphur 

urn itſelf does not decompoſe water, and. as oxigene has 

al an greater affinity with hydrogene than with ſulphur, M. 

ntatWecngembre thinks, that alkali promotes the decompoſi- = 
ſepa en of water by ſulphur, in conſequence of its tendency | 1 
aten P unite with the body produced by the combination of = 
e ful. phur with oxigene; that is, with the ſulphuric acid. 1 
r fut ſupport of this theory, M. Gengembre obſerves, i MN 
ns at the more power acids have to retain their oxigene, = j 
4 ſo _ 


' MW 
4 1 
1 
«x 
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ſo much the more ſulphurated hydrogenous gas Us they 


opinion, is the reaſon why the muriatic acid affords ons 
F 7 . 
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the oxigene of this gas being partly in a free fate 
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| wes t 
Wbod1, 
the | 
Wtact. 
half more of this gas than the nitric acid; as has beg jo”. 
remarked by Meſſrs Scheele and Sennebier. Laſth, 3 
Scheele's proceſs for obtaining a conſiderable quantity W "44 
of ſulphurated hydrogenous gas, by diſſolving, in a d. . 4 
lution of the ſulphuric acid in water, an artificial py. dr 
rites, conſiſting of three parts of iron and one of (ul. . 
bur ſtrongly confirms this opinion. It appears then e 
hi vital air decompoſes fulphurated hydrogenous gy "i 
by combining with the hydrogene to FOR water, while gn 
he ſulphur is precipitated. ' ' PI 
Water diſſolves ſulphurated byärdgel we gas res. l falp 
aily enough; and the ſolution is a perfect imitation i 7th 
mineral. waters. Ar. 
The earths and the alkaline ſubſtances amn to hart on 
wer of action on this gas. iſengag 

hes ſulphuric acid does not aboompuls this gas; buf 


ammab 
the ſulphureous acid robs it of its ſulphur, becaul t diff; 


the ac 


gage becauſe the water 
diſengage from alkaline ſulphures, 
then decompoſed rather than the acid. Such, in hi 


unites more readily with the hydrogene of the gas 


: „ny cc 
The red nitrous acid in which the wreak) de le. 
very feebly retained, acts with great ſtrength wy ; wp 
compoſing this gas, and precipitates the ſulphur, ee, 
acid is very happily employed to determine whet ie 
hur exiſts in mineral waters. contain, 
2 — ſulphure decompoſes earthy _— „ ured a! 
as well as ſolutions of ent ; as we ſhall her n 
cee | aud arof 
Liquid ammoniac has ſcarce any power of acting Ul; Sn 


concrete ſulphur, Yet Boerhaave aſſerts, that, „ 
that liquor ſtands long over flowers of ſulphur, 


6 


— 


Juor {pri 


Combuſtible Bodies. map 
ges them with a golden colour, To make theſe two 


the ſtate of vapour when they are brought into con- 
tact. For this purpoſe, a mixture, conſiſting of equal 
parts of quick-lime and ammoniacal muriate, and half 
z part of ſulphur, is ſubmitted to diſtillation. In this 
xroceſs, which muſt: be carefully conducted, a reddiſh 
Fellow liquor is obtained, of a pungent and fetid alka- 
ine ſmell; in a word, a genuine ammoniacal ſulphur, 
Fhich exhales a whitiſn ſmoke' when brought into 
ontact with air, from which property it has received 


his ammoniacal ſulphure: in a certain ſpace of time, a 
reat many ſmall iriſed needles, a line or two in length, 
re formed in it: they appear to be concrete ammoniĩa- 
al ſulphure in cryſtals. A thin, blackiſh, and often 
olden cruſt is formed on the ſides of the veſſels. Lime 
nd fixed alkali decompoſe the fuming liquor; the a- 
id; too precipitate the ſulphur with great facility, and 
iſengage ſulphurated hydrogenous gas in an highly in- 
Wanmable ſtate. From theſe decompoſitions there re- 
t different ammoniacal ſalts, according to the nature 
the acid employed. A miſtake which I made in one 
| my courſes, led me to ohſerve a fact which deſerves 
be laid before the reader. Wiſhing to precipitate 
oyle's fuming liquor, I took up a flaſk ſtanding on 
ly table, and inſcribed /pirit of vitriol: it was almoſt 
pty, which hindered me from obſerving that what 
contained was ſulphuric acid highly concentrated. I 
bured a few drops of it on ammoniacal ſulphure; a ra- 
d motion was inſtantly excited, a very thick white 


d it produced a report like that of a large gun; the 


Juor ſpringing out of the glaſs, was carried to a con- 
ſiderable 


odies enter into combination, one of them muſt be in 


he name of Boyles fuming liquor. Heat decompoſes 


bud aroſe out of the veſſel containing the mixture, 
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ſiderable diſtance ; the glaſs became very hot, af 
burſt into pieces; on ſome of its fragments there 1 
mained a little ſulphur in a thick yellowiſh magma. 
repeated this experiment many times with proper p 
"ih cautions, and ſtill found it attended with the ſame ; 
wy ſult ; a violent motion was produced, and the mixtuꝶ 

0 . was carried to a diſtance. But theſe ſeveral phzn 


hich 
bſerv 
hing 
ttle 0 
ac t 
bith t! 
le ſul 


"Fi mena ſucceed each other ſo rapidly, that it is impoſtbb Sever 
i } | to avoid confounding them. I have not found the m actio 
Wy fuming nitrous acid to produce the ſame effects on A ur, th 


8 ime. 
led, 
a dee 
ra lor 
n of 1 
ay be] 
alkali, 
me nat 
lphure 
lphur 1 
With all! 
jon to 
t the 
ly by c 
The fla 
ur. M 
id is po 
In and 
s of ex 
bus acid 
phuric ; 


_ moniacal ſulphure that had been prepared ſome time\y 
v8 fore. The mixture was violently agitated ; a confide 
able degree of heat and ebullition was produced, 
white cloud of ammoniacal nitrate iſſued from the y 
ſel; but there was no exploſion, ſuch as the concen 
ted ſulphuric acid produces on the fame hepatic liqu 
however long it may have been prepared. M Pro 
affirms, that when nitrous acid is poured on two dum 
of Boyle's fuming liquor, it produces as violent a ſhot 
as two grains of fulminating powder could produd 
But this phænomenon does not take place un 
the ammomacal ſulphure have been recently prepare 
Ammoniacal carbonate likewiſe combines with | 
phur. When theſe two bodies, both in- a vapord 
ſtate, come into contact, they combine to form a © 
| crete ammoniacal ſulphure. It is obtained by diftill 
a mixture conſiſting of equal parts of carbonate of pl 
aſh or lime and ammoniacal muriate, together wi 
half a part of ſulphur. This ſulphure is of a brown it 
colour, and in cryſtals; when diſſolved, it exhil 
ſome white vapour : heat decompoſes it ; air alters 
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and deſtroys its colour. It is liable to decompobil a gre: 
by acids, &c. The ſulphurated hydrogeneous ab nit 
| whit ; he con 

Vox. I 
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hiieh it iffords, contains carbonie acid. 164 is to be 
JVcerved, that this concrete ammoniacal ſulphure is no- 
ing but ammoniacal carbonate, contaminated with a 
le of Boyle's liquor; for it is impoſſible for ammo- 
ae to hold ſulphur in ſolutioſi when combined 
Fith the carbonic acid, as this acid readily precipitates 
Pe ſulphur of ammoniacal-tulphure.. 

gereral of the acids have a ſtronger or a weaker power 


Hur, the acid acquires an amber colour, and a ſulphure- 
; ſmell; the ſulphur melts and ſwims like oft: when 
led; it is formed into concrete globules of a lighter 
a deepef green, according as the fulphur has been 
ra longer or a ſhorter time in ſolution, A ſinalt por- 
n of the ſulphut remaitis diffolved in the acid; but 
ay be precipitated, as M. Baums has fhown, by theans 
kali. This experiment, and ſeveral others of the 
me nature, have led M. Berthollet to think that the 
phureous is nothing but the ſulphurie acid, holding 
phur in ſolution. And his opinion actually agrees 
th all the modern experiments which have any re- 
jon to this matter; for they concur in ſhowing; 
t the ſulphureous differs from the fulphurie acid 
ly by containing a greater proportion of ſulphur. 

The flaming red nitrous acid acts powerfully on ful- 
ur. M. Prouſt firſt obferved, that when red nitrous 
id is poured on melted ſulphur, it occaſions detona- 
r wen and inflammation. M. Chaptal has made a ſe- 
5 of experiments on this matter. By diftilling ni- 
jus acid on fulphur, he diffolved it ſa as to produce 
phurie acid: and it appears therefore, that oxigene 
a greater affinity with fulphur than with azote of 
lical nitre. 

The common muriatic acid effects no alteration on 
Vor. wh K this 


action on ſulphur. If fulphuric acid be boiled on ſal- 
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this combuſtible body; but the oxigenated muri 
acid acts upon it with more energy. But our exp 
rimental knowledge of this fact is ſo imperfect thyl 
it is unneceſſary for us to inſiſt longer upon it here. 
Sulphuric neutral ſalts are incapable of acting on (yl 
1 | phurs but nitric ſalts cauſe it to burn rapidly, em 
. in cloſe veſſels. The theory of this important phey 
menon is very ſimple. Nitre decompoſed by heat u 
fords a very conſiderable quantity of vital air: ſulphy 
is a very combuſtible ſubſtance, or, which is the {ang 
thing, has a ſtrong tendency to combine with oxigen 
nitre affords the principle neceſſary to its combuſtia 
ſo that the atmoſpheric air is no longer requiſite 
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make it flame. The products obtained by this open __ 
tion are very different, according as the nitre and th 5 
ſulphur are employed in different proportions. 11M. 8 
mixture conſiſting of eight parts of ſulphur and one rio 
N nitre be ſet on fire in a cloſe veſſel, the ſulphur bun wap 
with a very lively white flame, and is converted int bo vet 
ſulphuric acid. This method has been uſed for tu, .. 
twenty years in England and Holland for preparij 100 N 
this acid, which was formerly obtained from vitriol i. lead 
England, large glaſs balloons, with very large nec .. by 
holding each four or five hundred pints, were the ve ated 
firſt uſed in making this preparation. A number Wi 7 
theſe were arranged together on a bed of ſand; tl Dir 
were diſpoſed in two lines at a proper diſtance u ats, 
each other, ſo that a perſon might conveniently go ne ac 
come between them: a few pounds of water were Me ſulpt 
in each of the.veſſels, and a ſtone pot was introdua Hg tot 
into the neck of each, having upon it a red-hot Ebate o. 
of caſt iron with a. long handle. Into this ladle, Wi, ; ane; 
means of another ladle of white iron, there was pu of no e 
mixture of ſulphur and nitre in due proportions: n ſaline! 


whit 
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ui: cn the aperture of the balloon was ſtopped' with # 
Ae ce of wood. The heat of the ladle kindled the 
ture; the ſulphur was burnt with the vital air of 


e nitfe ; and after the combuſtion was effected, the 
dle was taken out, ard the vapours ſuffered to con- 
&nſe, The ſame operation was repeated on all the 


turned to the firſt balloon, he found the vapours en- 
dy condenſed, and might proceed to burn in it a 
w quantity of the mixture. When the water was 
ficiently ſaturated with the acid, it was poured out 
to glaſs retorts : the water was then ſeparated by di- 
Wlition, and the acid concentrated, till a phial con- 
ning an ounce of diſtilled water would receive # 
antity of it weighing one ounce ſeven drams and an 
Such was the Engliſh. proceſs for preparing oil 
riod; or concentrated ſulphuric acid. But it was 


ce and the brittleneſs of the balloons. A few years 
p, there was a method contrived of burning ſulphur 
{ſort of gridirons in large apartments lined all over 
th lead; the ſulphuric acid, as it condenſed, is con- 
mei ed by gutters into a referyoir, and afterwards con- 
trated by the action of fire, This is the proceſs 
d in the manufactory of Javelle near Paris; the 


arts. It is of conſequence to obſerve, that the ſul- 
uric acid thus obtained is always in union with a 
e ſulphur and ſulphate of potath 3 it is likewiſe 


ode to contain a little aluminous ſulphate and ſome 
t hate of lead. But thefe ſubſtances are mixed with 


ſo inconfiderable a proportion, that their effects 
of no conſequence in moſt of the occafions on which 
 faline matter is employed: beſides, it may be eaſi- 


K 2 I 


lloons of the two rows; fo that when the operator 


ended with great expence; on accorint of the hight. 


ablithment of which cannot but be of advantage to 
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do its ſtrong tendency to combuſtion, is a mixture( 
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ly purified, by diſtilling it to dryneſs, ſo as toy 
{ſuitable enough even for the niceſt 3 eXPeth 
ments. 


gh 


ies, 


If inſtead of an eighth part of nitre, we ben equi” 2" 
parts of ſulphur and of nitre; then, inſtead of ſulphuiF ſepa 
acid in a free ſtate, the ends obtained is ſulphate RF” "> 
potaſh, formed by the combination of that acid ee 
the fixed alkaline baſe of nitre. Salt obtained in nor 
manner was called Glaſer's polychref# ſalt. It was py t-pov 
pared by caſting into a red-hot crucible, a mixture u Per 
fiſting of equal parts of ſulphur and nitre. The refidy 2 | 

eel, 1 


was diflolved in water, and the ſolution evaporated 
a pellicle; it was then filtered, and afforded by c 
ing cryſtals of genuine ſulphate of potaſh ; whichn 
ceived their particular denomination, becauſe Glak 
was the firſt who made known this mode of prepan 
tion: but the ſalt thus obtained differs in no reſp 
from common ſulphate of potaſh. 

Gun-powder, the terrible effects of which are oni 
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ſulphur and nitre with charcoal. Moſt part of it 
nitre; the proportion of charcoal is much leſs; and 
contains but a very trifling quantity of ſulphur, 
hundred pounds of gun- powder from Eſſone near (af 
beil, contain ſeventy-five pounds of nitre, nine u 
an half of ſulphur, and fifteen of charcoal. 
mixture 1s triturated for ten or twelve hours 
wooden mortars, with peſtles of the ſame ſubſtar 
a very {mall portion of water is from time to til 
poured upon it. When the fluid is almoſt yl 
ly evaporated by the trituration, ſo that the pl 
der may be put on a ſtone- plate without wetting ih 


is then taken away to be granulated. 'The granulati . 
of powder is accompliſhed by paſſing it thro' ſeveralh 585 : . 


fieves, which are moved backwards and forwards 
a 
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ght line. The holes of thoſe ſieves are of various 
es, the ſmalleſt being thoſe which form grains of 
un-powder. The granulated powder is next ſifted 
) ſeparate the duſt : it is then carried to the houſe for 
wing it; which is a ſhed expoſed to the ſouth, and 
xeiving the rays of the ſin through glaſs windows. 
,nnon-powder receives no farther preparation. Muſ- 
t-powder is glazed, that it may not foil the hands. 
o perform this operation, a caſk with a ſquare axis 
ling through it, which communicates with a water 
heel, is half filled with powder. The motion of the 
Wi occaſions a continued friction, by which the grains 
the powder are worn ſmooth. The powder thus 
ned, is paſſed through a ſieve to ſeparate the duſt; 
A afterwards through another fieve, which divides 
e grains into two kinds of muſket-powder, a finer and 
coarſer, M. Baume, in conjunction with the Che- 
ier d' Arcy, has made a feries of laborious experi- 
znts on the preparation of powder, on the different de- 
es of the force of this compound ſubſtance, accord- 
pas its ingredients are mixed in different propor- 
ns, and on its analyſis. In the courſe of theſe, the 
temen have made a variety of diſcoveries, of which 
ſhall here mention only the moſt important, and 
h as have a more immediate connection with the 
gry of chemiſtry. ' 1. No good powder can be made 
thout ſulphur, though this mode of preparing it has 
n attempted by ſeveral people: ſulphur increafes its 
ngth amazingly. 2. All coals, whether light or 
nderous, except ſuch as are formed by the combu- 
n of animal matters, are equally proper for this com- 
tion. 3. Coal is one of the moſt effential parts of 
"der; for a mixture of ſulphur and nitre is far from 
biucing the ſame effects as when coal is added. 
| Kk 3 4. The 


\ 


* 


i 


3 4 The goodneſs of powder depends entirely on the fub 
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ftances of which it is compoſed being duly proporti tin 
ed, and the trituration being continued till the mau owe 
riſe in duſt all around the mortar. 5. The effet of 5 far 
powder are much more powerful when it is mi ms 
dried that when it is granulated. The moiſture . Ch 
ceſſary to make powder afſume a granulated form mh 


ſtallizes the nitre, which is then ſeparated from od 
other ſubſtances; and it may be perceived in the in he w 
rior part of the grains, if they be cut aſunder, and he ai 


amined through a magnifier. 6. Glazed or mull 
powder has leſs ſtrength than cannon-powder, which 
has not undergone the ſame operation; becauſe the pu 
ticles of the former are more cloſely united, and f 
conſequence not ſo inflammable. 
As to the analyſis of powder, M. Baume effected ts 
in a very ſimple way. His proceſs conſiſts in waſhin 
-cannon-powder, after it has been ſufficiently pu 
rized, with diſtilled water, and evaporating the wate 
by this firſt operation the nitre is obtained; the re 
due is the charcoal and the. ſulphur. The ſulphy 
ſeems to be in part fixed by the coal, ſo that it call 
not be entirely ſeparated by ſublimation. M. Baus 
employed a faint heat, capable of burning ſulphur 
not charcoal. The charcoal, however, always retai 
a little ſulphur; for as that chemiſt has obſeryed, it a 
hales a ſulphureous ſmell till it be entirely reducei 
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aſhes. He eſtimates the ſulphur retained by the c the t. 
coal at one twenty-fourth part of the total weiglWhore vit 
The powder may likewiſe be diſſolved, by expoſing; for i 


entire and unwaſhen to the action of a moderate fit 
This fact was known to Mr Robins, who gives an 1 
count in his Treatiſe on Gunnery, written in Engl 
Poachers are faid to be in the practice of dy 

pon 


teat, gi 
The ſam 


ombuſt! 


* 


3 of its ſulphur by r it on warm aſhes. 1 
0 plate. They are perſuaded from experience, that 
powder thus deprived of its ſulphur, expels the ſhot to 
a farther n dan 18 leaſt nn to the: a 
arms. 4 
Chemiſts and natur 4 philoſophers have e 
arious opinions concerning the violent effects of gun- 
powder. Some have attributed them to the reduction of 
he water to vapour; others to the ſudden dilatation of 
he air. M. Baumẽ thinks that they ate owing to the for- 
ation of nitrous ſulphur at the moment of combuſtion.” 
In my opinion this phenomenon may be very eaſily 
xplained, with the help of the modern diſcoveries. 
In order to underſtand: my theory, the reader muſt 
rt take notice, that whatever paſſes during the inflam- 
nation of powder is owing to its extreme combuſtibi- 
ity. But both ſulphur and charcoal, when they have 
ndergone a conſiderable comminution, are very in- 
lammable bodies. The intimate mixture which has 
uch an influence on the ſtrength of powder, according 
he valuable experiments of M. Baume, is the ſole 
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t cuWauſe of the effects which it produces. The nitre is 
Baus qually diſtributed” through all the integrant parts of 
ur U neſe extremely combuſtible bodies. As the quantity 


the nitre is much more conſiderable than that of ei- 
her of them, each particle of the ſulphur and the char- 
oal is incloſed, and as it were incruſted in nitre. Each 
the two combultible bodies has of conſequence much 
hore vital air than is requiſite to make it burn complete- 
for it has been ſhown that nitre, when acted upon by 
eat, gives out a conſiderable quantity of that fluid. 
The ſame thing happens therefore in this caſe as when a 
. body is immerſed i into a veſſel filled with vital 
K 4 1 | air. 
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ſakptiintes while it burns, and is much ſooner eqn, 


ces ſuch exploſions, _ n * ng way ſuch 


'' chaitonl; are nothing in compariſon with:thoſe produ- 


incloſed and preſſed together like gun- poder, in 4 
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1 dase Bur, 
air. bn occaſion it is knoyyn, that the body 


ſumed than it would have been in atmoſpheric air 
From this we can eaſily conceive the cauſe of the ra pid 
inflammation of gun-powder ; why it takes 1 i 
cloſe veſſels as well as in the open air; and why, whe 


any obſtgele is oppoſed to ſo terrible an agent, it prody: 


violence. 
- The effects ws nemme of neee ene 


ced by another mixture called ſulminuting pouden 
That powder is made up of three ounces of nitre, tw, 
of carhonate of potaſh, or fixed ſalt of tartar, very an 
and one of powdered ſulphur. This mixture is tritt: 
rated in a hot marble mortar with a wooden pefik, 
till the three matters be fully mixed. AM dram af thi 
powder expoſed to a moderate heat in an won lafle 
melts, and in a ſhort time produces a detonation a 
loud as the report of a cannon. To underſtand the 
cauſe of this phænomenon, which is the more aftaniſh: 
ing. (becauſe fulminating powder does not need to be 


der that it may produce it, we muſt obſerve; 1. Thit 
does not take place, except when the mixture is flow 
heated, till it become liquid 2. That when fulms 
nating powder i is caſt on burning coals, it only melt 
like nitre, without noiſe. 3. That a mixture of {ul 
phure of potaſh with nitre, in the proportion of one pat 
of the firſt ſubſtance to two of the ſecond, fulminats 
more rapidly, and with as much noiſe as that which if 
made up: of ſulphur, nitre, and alkali. It appem 
therefore, that when fulminating powder is heated, | 


produces ſylphure « of potaſh before detonizing, This 
fad 


in wats 
perime 
ry fuſib 
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ae alone explains the phænomenon which we are con- 
on WW ering. When nitre in eryſtals and ſulphure of pot- 
ir WW: are expoſed to the action of heat, ſulphurated hy- 
abi rogenous gas is diſengaged from the ſulphure, and vi- 
ein WW! air from the ſalt. Theſe two gaſes, which, as we 
then Wave ſeen in the hiſtory of hydrogenous gas, are ca- 


du: Nable of producing a ſmart detonation, are inflamed by 
ſuch e part of the ſulphur whicff kindles of itſelf. But as 
e thick fluid through whieh they muſt paſs oppoſes 
ur obſtacle to their inflammation; and as they kindle 
odu- Wh: all fides at once, they ſtrike the air with ſueh rapi- 
eden ty in their combuſtion, that it reſiſts" them in the 
u ne manner as the ſides of fire- arms reſiſts gun- pow- 
an. This reſiſtance appears evidently from tlie effects 


uin. ch fulminating powder produces on the ladle in 
elle nich it is expoſed to the fire; the bottom of that veſ- 


fue pierced through, or bulged outwards, and its fides 
adi e bent inwards, as if it had been expoſed to the ac- 
on n of a force direted perpendicularly downwards, and 
d te another acting laterally.” a 

mit- The laſt mixture of nitre and ſulphur which we 


of three parts of nitre, one of ſulphur, and one of 


ith a bit of copper rolled together; fire is then ſet to 
it kindles and burns with rapidity, melting the 
ece of copper, which is afterwards found in that ſtate 


if un the bottom of the ſhell ; though the ſhell is only 
e parWckened, not burnt. But it is neceſſary to immerſe 


periment proves the powder employed in it to be a 
y fuſible matter. But as it is moſtly owing to the 
lon of the ſulphur on the metal, we will take 

5 f | ' #3 13 EIN 


ve to conſider is called poruder of fufion. It is made 


w-duſt. A little of this powder is put into a nut-ſhell, . 


in water as ſoon as the powder ceaſes burning. This 
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more particular notice of it in the hiſtory of -metalli 
matters. 2Þ Jai 
- The muriatic, the — and the borncic neutni 
ſalts, have no power of action on ſulphur. We har 
teen, that the alkaline carbonates unite with this ſub. 
ſtance, and render it ſoluble in water, by A al. 
line ſulphures which are not cauſtic. 
Huydrogenous gas does nt act in a bee 
ner on ſulphur. Formerly, it was quite natural to find 
a ſtrong analogy between theſe two bodies; for wha 
ſulphuric acid diluted in water is combined with con. 
buſtible matters, it produces hydrogenous gas; and il 
it be concentrated, it affords ſulphur. Sulphur is like 
wiſe formed in large maſſes of putrefying animal mat 
ters. When combined with alkaline matters, ſulphu 
appears to ſuffer. an alteration of nature, paſſing int 
the ſtate of ſulphurated or hepatic hydrogenous ga 
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Laſtly, Hydrogenous gas acts on a great many bodie in tak 
nearly in the ſame way as ſulphur. We might fü Is 1 
think, therefore, that theſe two bodies were in m rhite 
meaſure the ſame, were it not fully demonſtrated, u cop te 
hydrogenous gas is almoſt always produced by the diſpoſed 


compoſition of water, and equally certain that ſulphur 
is never a principle of that ſubſtance. | 

- Sulphur is capable of combining with many oth 
ſubſtances ; but as we are ſtill unacquainted with thok 
ſubſtances, we will defer giving an account of theiry 
nion with this mineral, n we come to deſcribe the 
properties. a 

Sulphur is an cxcellos medicine for pituitous diſa 
ſes of the lungs, and ſtill more ſo for cutaneous dil 
ders. It is ſucceſsfully adminiſtered in the caſe of tit 
humid aſthma, and in ſcorbutic eruptions, &c. | 
given either in flowers or in lozenges made up with i 


b 
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gar. It is mixed with fats into an ointment for rub- 
bing ſuch parts of the body as are affected with the 
Fitch. Alkaline ſulphures have been prapoſed as reme- 
dies for obſtructions, numbneſs; palfies, cutaneous diſ- 
orders, &c. Some phyſicians have ſuppoſed, that ſul- 
W phur is not diſſolved in animal humours; yet it is 
certain that it penetrates to the extremities of the moſt 
minute veſſels; for the breath, the urine, and the ſaliva 


\ find of perſons, who make uſe of ſulphur are impregnated 
when A with it. Sulphurated hydrogenous gas diſſolved in mi. 
com. WW neral waters, as in thoſe of Cauterets, Aix-la- Chapelle, 


Barege, Enghien, &c. communicates to them inci- 
five qualities, which render them very ſerviceable in 
Wdiſorders of the-ſkin, lungs, and joints, and in palſies, 
T:. 4 1 8 . 
Sulphur is no leſs uſeful in the arts. It is one of the 


. Mak 
Iphir 


> im 

; pa moſt neceſſary ingredients of gun-powder. It is uſed 
oda in taking the fineſt impreſſions of engravings on ftone; 
t Hit 15 made into combuſtible matches; it is burnt to 
o rhiten filks, to deſtroy certain colours, and to put a 
1, tu top to the fermentation of wines, &c. It has been pro- 
ne & poſed for fixing iron in ſtones, &c. | 
11pbui 7 eee 
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from one another, and of the diſtinctions RECIPE t 
be made among them, 


4 
f 


Genus IV. Metallic Subſtances in general 


ETALLIC fubſtances are a very important and 
Juſeful order of natural bodies, in their applier 
tion, to the purpoſes of common life, in chemiſtry, and 
in medicine. They are eſſentially different from ſaline 
and earthy matters, both in their phyſical charade- 


iſtics and in their chemical properties.] 


Before entering upon a particular examination af 
each of theſe ſubſtances, it will be proper to conſid 
them in general. In doing this, we will treat, 1. 


their phyſical properties. 2. Of their natural hiſtor, 
3. Of the art of aſſaying them, or determining theirns 


ture and quantity. 4. Of metallurgy, or the art d 
working them in the great way. 5. Of their chemici 


properties. 6. Of the means of diſtinguiſhing then 


/ 
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ETALLIC ſubſtances are abſolutely opaque ; much 


the moſt opaque ſtone, is in ſome degree tranſparent ; 
whereas the thinneſt plate that can be formed of any 
etal is equally opaque with the largeſt maſs. The 
pacity of metallic ſubſtances renders them peculiarly 
ſuitable for reflecting the rays of light: no body poſ- 
ſeſſes this property in ſo eminent a degree as they; 
af mirrors mult be coated with metal in order that 
hey may reflect objects. This property peculiar to me- 


t ul gs is the cauſe of their luſtre or brilliancy; a quality 
plice Which is always in the compound ratio of the denſity 
5 and r hardneſs of any metal which enables it to receive a 
{alin ine poliſh, and of its colour. White metallic ſubſtan- 


es reflect more rays, and are more brilliant than thofe 
yhich are coloured. 

The ſpecific gravity of metallic ſubſtances is much 
fore conſiderable than that of other mineral bodies. 
cubic foot of marble weighs but two hundred and 


ghteſt of all metals, weighs five hundred and ſixteen 
jounds. This ſuperior gravity of metals, which fo 


mic nuch exceeds that of earthy matters, depends no doubt 
then, their extraordinary denſity, to which they owe like- 


iſe their luſtre and opacity. 
Moſt metallic ſubſtances may be dilated by repeated 
reuſtion, or by ſtrong preſſure. This property, which 

| ; 18 
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L of the Phyſical Properties of Metallic Sub. 


more ſo than ſtones ; for a very thin plate, even of 


Wifty-two pounds; a cubic foot of tin, which is the 
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of ductility. The other is the continued and alma 


them into threads of more or lefs fineneſs: this is th 
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very accurately expreſſed by mentioning the weiglt 


one another, when expoſed to that vioheol preſſut 


| 158 : Metallic cada, 


is peculiar to theſe ſubſtances, and of which we hai 
not before had bccaſion to take notice in any of the 
matters which we have hitherto been Examining, bean 
the name of Ductility. It may be diſtinguiſhed in 
two kinds: the one, ductility under the hammer, 
malleability, makes thoſe metals to which it belongs ty 
admit of being beateri out into thin plates without 
breaking: lead and tin are metals poflefling this kind 


extreme prolongation of metallic matters, ſo as to fom 


ductility of wire, of which iron, eopper, and gold ar 
ſaſceptible. It is likewite ealled tenacity. It is of themor 
conſequence to diſtinguiſh accurately between theſe tug 
ſpecies of ductility, becauſe they appear to be really ven 
different from each other; for metallic ſubſtances which 
are very malleable often have ſcaree any tenacity; 
while others, which have much of the ductility of wire 
are ſcarcely malleable. The tenacity of metals may b 


which a wire of any metal of a known diameter is c. 
pable of ſuſtaining without breaking. Both of thei 
properties ſeem to depend on the particular form ofthe 
integrant parts of the various metals to which they be 
long. Metals which admit of being beat out into thi 

plates, ſeem to conſiſt of ſmall laminæ, which, whe 
compreſſed, are removed from a vertical to a lateral 
rection in regard to each other, ſo that the ſuperficies 
the maſs is increaſed while its thickneſs is diminiſhed 
Thoſe again which are ſuſceptible of being ſpun int! 
wire, ſeem to have a fibrous contexture : their fibs 
being diſpoſed in collateral bundles, unite and eke dl: 


ctility 


which forms them into wire. 1 
p 3 


und its length can be no farther extended. This pro- 
perty is named induration. When an indurated metal 
is flow ly heated with proper precautions, it regains its 
uctility, and may be again ſtruck with the hammer 
without danger of breaking. It appears that the parts of 


1nd 
mY T3; metal are lengthened out under the hammer only in 
- roportion as they find ſpace, which they may occupy 


dave been once ſo cloſely compreſſed by percuſſion that 
carce any, interſtices remain between them, they can 
o longer eſcape from under the hammer, and the me- 


My al muſt therefore break into pieces. Heat, by di- 
city ating the metal, again ſeparates its parts, and pro- 
wit nes new ſpaces between them, which afford them 
om to unite more cloſely in conſequence of repeated 
reight ercuſſion. W LL | n 


As ſome metallic ſubſtances are not at all ductile, 


is ea 
thee emiſts and naturaliſts have diſtinguiſned them into 
alles, according as they poſſeſs or want this property. 


hey give the name of metals to thoſe fubſtances in 
ro u mch the properties of ductility, opacity, gravity, and 
when etallic brilliancy are united; and they call thoſe, ſemi- 
etals, which, though apparently metallic, are deſti- 
- cies (WP of ductility. But this diſtinction, though accurate 
niſnel I Pough, is inſufficient to divide all metallic matters in- 
in in two claſſes; for, from the amazing ductility of gold 
r fi che fingular brittleneſs of arſenic, we find all metals 
eke ou etled of this property, varying in them indeed by 
ſenlible degrees: and the difference between the 
ility of gold and that of lead is perhaps till more 
3 | | conſi- 


Meralhic Subſtunc., 139 


gut the ductility of metals goes only a certain length. 
nen any metal, however ductile, has been repeated- 
Wy beaten with an hammer, it becomes hard and brittle, 
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chen they flee the preſſure to which they are expoſed. 
nd it may be eaſily underſtood, that when thoſe parts 
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gradations by which natute paſſes from one body to mn. 


and lead, follow in the order in which they are hen 
expreſſed. The ſemi-metals. have been conſidered a 


Metallic ſubſtances are ſuſceptible of a regular form 


Metallic Subſtances. 


confidetrable 3 that et ſubſiſts in this reſped hs; 
tween: lead and zinc, which is reckoned a:ſemi.; 
or between zinc and arſenic, So imperceptible are Ne 


%- 


other, riſing from the loweſt. to the higheſt ; in the 1 
ſtem of things. 

Metals, . conſidered with: El to their dudtilit; 
may be arranged in the following order. Gold is th 
moſt malleable of all metals: filver, copper; iron, i 


deſtitute. of ductility. We fhall fee, however, th 
mercury and zinc poſſeſs this property in a certain de 
gree. As to tenacity, gold poſſeſſes this Property like 
wiſe in the moſt eminent degree; next follow Iran 
copper, ſilver, tin, and lead. We know not well i 
what degree platina poſſeſſes this property. 

EI 
tl 
he me 
pro 
er, co 
n fou 


which is ſometimes conferred on them by the hand d 
nature; and they readily receive it from art. NaN 
raliſts have long been acquainted with this propertyd 
metals; native biſmuth, virgin ſilver, with ſome olle 
metals, are of a regular. form in their natural ſtate; 
ven the alchemiſts painfully obſerved the ramified utity : 
ſtellate figures on the ſurface of antimony and biſmulW1 ſelc 
M. Baume, in his rational and experimental chemiſi te. 

informs us, that metallic matters, after being meli The 
aſſume, if ſlowly cooled, a regular ſymmetrical ara Hund is 
ment. The Abbe Mongez, regular canon of St Gai... n Fe 
vieve, has made a ſeries of inquiries and experina:... o. 
on the cryſtallization of metallic matters. M. Bron 
niart, lecturer on chemiſtry in the King's garden, | 
alſo turned his attention to this object; and mam 
ther chemiſts have repeated their experiments. I 


4 at 
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beer! reſult is, that all metals are ſuſceptible of ery- 


mong them may appear different, moſt of them exhi- 
bit the ſame octohædral form, ca ſome variety of mo- 


difications. 
Some metallic matters have boch taſte and ſmell; i 


s thy heſe properties are invariably met with in all the me- 

„ins that are moſt liable to alteration ; ſometimes even 

hen n ſo eminent a degree, that they corrode and entirely 

el oWcſtroy the of animals. 

, tht | | 

in des ; 

lle 5 | 15 

iron 62. The Natural Hiſtory of Metallic Subſtances. 

ell in | | 
Eral Ife ſubſtances exiſt in the interior parts of 


the earth in four different ſtates. In the firſt, 
he metal is virgin or native; that is, poſſeſſed of all 
s properties. Gold is always found in this ſtate; fil- 
er, copper, mercury, biſmuth, and arfenic, are of- 
n found in their native beds in a ſtate of equal 
utity : Nature ſeldom preſents us with iron, and 
Il ſeldomer with lead, zine, antimge &c. in this 
ate. 

The ſecond ſtate in which metallic ſubſtances are 
und is that of calces, or oxides ; in which ſtate they 


hres or earthy matters. Copper is often found in 
e ſtate of a green or blue oxide; iron in a yellow, 
d, or brown oxide; lead in a white, grey, yellow, 


idiſh, and even nitrous oxide ; ZINC in the ſtate of 
Vol. II. L. | | ca- 


p ſtallization; and though the cryſtalline form of ſome a- 


ſuch as arſenic, antimony, lead, copper, tin, and iron. 


pre not the appearance of metals, but rather reſemble” 
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calamine ; ; cobalt in red Ages ; ; arſenic in a wha 
oxide, 8 

The third ſtate e to — that i in which thy 
are commonly found, is in ores. In this ſtate the mel 
lic ſubſtance is combined with a combuſtible matter 
which renders it incapable of exerting its properties til 
it be ſeparated from that matter. This matter, which 
is called the mmeralizer, is either ſulphur or ſome othe 
metal. Some chemiſts aſſert, that fulphur is the md 
common mineralizer. It is united with filver in yi. 
treous filver ore. Copper ores always contain a yer 
large proportion of ſulphur. Iron is combined wit 
this ſubſtance in the martial pyrites ; lead in the gy 
lena; mercury in cinnabar; zinc in blend; laſtly, bi. 
3 is ſometimes, and arſenic often, found i in union 
with ſulphur. 

It is proper to obſerve, that all metals 3 not thy 
ſame affinity with ſulphur. Some of them contain 
great quantity, and are eafily deprived of it. Tul 
metallic luſtre is but little altered by it. Copper, lead 
and antimony are of this character. Others again cus 
tain but a ſmall portion of ſulphur; but that fo int 
mately united with them as to deſtroy all their met 
lic properties: cinnabar affords an inſtance of thi 
fact. + 0 ; | 7 . il 
One metal is ſometimes in union with another; hil 
arſenic is the great mineralizer. Iron, tin, and cob 
are often found in union with arſenic; ſometimes am 
tal is united with both ſulphur and arſenic at the lang 
time ; as for inſtance, in the ore of red antimony, att 
in al filver. Laſtly, there are ſome metallic ores whit 
conſiſt of ſeveral metals, with ſeveral mineralizing lil 
ſtances, ſuch as grey 9 ore, grey filver ore, al 
ſome others. 
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W tances The fulphuric acid is often found in com- 
dation with metals: the oxides of zine, lead, copper, 
id iron, are generally in the ſtate of ſulphates : the 
rhonic acid is one of the common mineralizers of me- 
ls: the muriatic, the arſenic, and the phoſphoric acids 
ave been within theſe few * ben to contribute 
times to the ſame end. 
Metallic ſubſtances are not neuly ſo copious as ſtony 
Iitters in the terreſtrial globe. The ſtate in which 
ineralized metals are moſt commonly found is in veins 
bliquely interſecting the ſtrata of earths and ſtones of 
hich mountains are compoſed. Metals in the ſtate 
oxides or ſalts are often found in maſſes; which have 
zen carried down, and ſometimes cryſtallized, by wa- 
r. Some metallic ores are found in ſhapeleſs lumps ; 
eſe owe their formation to ſome ſingular accidents. 


Veins of metal run between ſtony matters, which 
leak em to have been formed at the ſame period. Theſe 
5 1 e generally quartz and ſpar, and form two ſtrata: 
0 11th 


e one lying beneath the vein of ore is called the bed, 
floor of the mine; the other, which covers it above, 
called its roof. Theſe ſtones conſtitute what is call- 
the gangue, or matrix of the mine, which muſt not 
confounded with the mineralizer; for the-mine- 
ner is ſo intimately united with the metal, that it 
not be ſeparated from it otherwiſe than by a che- 
cal proceſs; whereas the gangue may be ſeparated by 
mechanical operation. The gangue conſiſts of cry- 
ized ſtones; and is therefore to be diſtinguiſh- 
from the jock which forms the maſs of the hill 
rough which the mine runs. Veins of metal are 
L 2 di- 


The fourth ſtate in which metals are found'in the 
\wels of the earth is in combination with acid ſaline . 
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aivided: into ic or e ue or nal, ſtraight F 
crooked. nn 80 ft 
- il Metallic ores appear to owe their Gornnition entireh 
to water. Moſt of them are in cryſtals, or mixed vi 
ſubſtances, which would have ſuffered an alteration 
nature, if they had been. expoſed to the action of fs 
ſuch as calcareous. ſtones and ſulphur. We find lik 
wiſe among them bodies which ſtill exhibit a vegetaih 
or animal organization, which would alſo: have beg 
deſtroyed, had it been expoſed to the action of fin 
There are perhaps ſome ores which owe their fom 
tion to fire: ſuch as the ſpecular iron ore of Mu 
d'Or in Auvergne. But ſuch inſtances are rare. 
Mines are more generally found in hills than i 
plains, and almoſt always in hills forming a continua 
range. It is obſerved, that plants growing on hu 
which contain metallic matters are never luxuriant, u 
dry and dwarfiſn: trees in ſuch a ſituation are crodke 
and ill ſhaped : fnow melts there almoſt as franc 
falls; and the ſand is metal-coloured, - Springs of m 
_ tallic mineral-water are found in the neighbourkod 
By examining the waters of theſe ſprings, and t 
ſand over which they flow, it may be determined nil 
a good deal of certainty whether they communica 
with veins of metallic matters. When veins of met 
appear near the: ſurface, ſuch an indication may 
conſidered as a good reaſon for piercing the ground! 
a greater depth. The boring inſtrument f 
ſpecimens of the ſubſtances which compoſe the in 
rior part of the mountain, and of the metallic m 
neral matter which it contains; thereby ſhowing | 
nature of that matter, as well as. the refiſtance, whit 
muſt be overcome in order to penetrate to it. 
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II. Of the Art of Afſaying Ores, or Docimaſia. 
ton d | 8 
0 0 
1 like HEN a certain quantity of ore is abizined, it is 1 
etalk next to be aſſayed, in order that its nature may 1 
| elif: exactly determined. This aſſaying of ores is one of oh 
ane moſt important branches of chemiſtry, and is known 4 


by the name of docimaſia. Every different ore muſt be 
ſMayed in a particular manner: yet there are cer- 
ain general operations common to all proceſſes of aſ- 


nan ing. 
tinde Specimens of the ore are firſt elected from among 


e richeſt, the pooreſt, and thoſe of a middle nature 
tween the two. This ſelection is abſolutely neceſ- 
117; for if only a rich ſpecimen were aſſayed, too flat= *' 


1 
_ 
wr 


. ing hopes might be excited; were the ſpecimen aſ- 
of ed from the pooreſt, the reſult might be too diſ- 
bod uraging. The ſpecimens thus ſelected are piled one 
ad Move another, and well waſhed with water. The fluid 
4 irres off the gangue in powder, while the more pon 
udien erous mineral remains in the, bottom of the veſſel. 


he ore thus waſhed muſt next be roaſted with due 
are, in order that as much as poſſible of the mineral- 
er may be carried off by ſublimation ; the mineral 
nen ſubjected to this operation mult be incloſed in a 
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ing t 5 ; | 
- nall earthen pot covered over with another. This is | 1 
lic M eceſfary precaution, as ſome ores burſt into pieces | 1 


hen expoſed to the action of fire, and fly out of the 
ſel if it be left open; and ſuch an accident would 
aler the reſult quite uncertain. When this roaſting 
perfarmed in the open air, it generally reduces the 
1 metal x 
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rather adviſe the roaſting of ore jn a ſtone retort, Thi 


7 * 9 — — 4 3 A 
ads — 1 OPS 1 2 , r . — — = *_ 
* - : ny 2 TE 2 
— 5 _ : « S — tn — — — — _ "a 
* -_ 2 2 RR o 
85 0 1962 re. a — PP — 
— Bay — y PLS; 3 — 
4 — ** — — q N HE DL 
— by — — — * y . 2 rr — 
4 þ : ew \ — p 
% — + 3 RT Ps — —_—_— 2 5 3 * _ — 
— r F rg mented CR ogra "£44 x Soon A I — — RIG - 22 
— — — 2 — — = — * 


2 —— 2 a 29: te" r 
— * ” "OSS — 2 ba,” PR bh 5 * 
— 3 K = awe +. — 4 4 
— _—_— , _ + — * IST — - 
- A — "Ws ou ” — — 
as * — yr by 

— pa N Br = 
——— ——— 2 — — 7 

— —— —— — — 49d — 1 — 2 —— — — — — rg — — - 2 — 2 — es + 

- ——— EY: ie gm, rods * : 5 Ot _ D TRIER _ * = INI —— : — — - — — : 
— — — — — — — r ara i . . Jp 2— pra ag Eonar * e , NE IT Oo * — O 

I = - — — = : 3 » 2 A 8 2 — 922 — TY LOS an PTY 0 £ 1 * oo dd ia ne e 
. ces me ae a RE — rr era Sec . _ po —— - ” — — — —_ — 4 WIL AE rt e 20. 8 ma — 15 _ — r 
= ory . - — — „ — — 4 — — 2 « * bs pI SS xr 35. 3 2 r 1 — — „ . 
* * ; — — . i - - — — 
— — — — — — — — — 
7 COLT * 


* * 
— — DE gg 
W as” 
—x 


— 


—— —— — 


from ſuffering any loſs while in fuſion; becauſe being 


metal to an e; and if it be of a volatile natures, W 
even drives off a part of it; and therefore we wou Wi" 


proceſs is indeed more tedious and difficult; but it air 
covers the nature and quantity of the mineralaer af 


fords a much more accurate analyſis of the mineral m/ Wi * 
der examination. When an ore has been kept red-hot of a 
till it ceaſe to exhale vapours, the roaſting is then, mul 
niſhed. The ore was weighed before and. after being fre 
waſhed, in order that the quantity of its gangue might inte 
be exactly determined; and it is to be again weighed d e) 
ter the roaſting, in order that it may be known hon 2 
rie 


much it loſt by the, operation. 

After being roaſted, the ore muſt next be melted. Ia 
this purpoſe, it 18 mixed with three parts of black flux ni 
a little decrepitated muriate of ſoda: the mixture is pu 
into a crucible, which is covered cloſe with a lid, au 
placed in a good fuſing furnace. The alkali of the 
black flux melts the metal, and abſorbs any part of the 
mineralizer which may Rill remain in the ore. Th 
coal of the tartar which is found in the black flu 
ſerves to reduce the oxide of the metal, by abſorbing 
its oxigene. The muriate of ſoda hinders the mixtun 
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when melted, lighter than any of the ber mn t 
always occupies the upper part of the crucible, cot 
the mixture, and is the only one of the ſubſtances 
which any part is loſt. 

When the fuſion i is finiſhed, the contents of the en 
cible muſt be permitted to cool ſlowly. The matt 
may be inferred to have been completely melted, ift 
metal be united in one lump, the ſuperior ſurface d 
that lump being of a convex form; ; if no grains of 
appear intermixed with the ſcoriæ; ; and if the ſoit 


1 


/ 


be united in one 8 uniform, vitreous maſs, co- 
vered over with a cruſt of melted marine ſalt. The 
Jump of metal is to be carefully weighed, and the pro- 
portion in which the metal exiſts in the ore is then diſ- 
covered. 

But ſome ores are harder and. more anch Fluxes 


15 bora more active nature, and thoſe in greater quantity, 
i muſt then be employed; ſuch as borax, pounded glaſs, 


fixed alkali, &c. The fame mineral often contains an 


* intermixture of perfect and imperfect metals. Theſe 
ne may be ſeparated by heating the lump of metal in the air. 


The imperfect metal is converted to an oxide, and car- 
ried off, leaving the perfect metal in a ſtate of purity. 


This operation bears the general name of refining. 
___ The perfect metal obtained by this proceſs is almoſt al- 
1 u Wh a mixture of gold and ſilver. Theſe two metals 
d. ue ſeparated by a ſolvent which acts on the filver, 
of me Jen the gold uninjured : this operation is. call- 
fl ed parting them. The reſidues of all theſe pro- 


ceſſes ſhould be weighed with the aſſay- balance. 


fy 1 Accurate as this ſeries of proceſſes may appear, it is 
Corbin ten of leſs utility than one leſs nicely conducted; for 
anm where works of this kind are conducted on a great 
bei ſcale, cheaper materials are uſed, and leſs cautian is 


obſerved. Ore is then to be aſſayed by melting it on 
coals in a fuſing furnace. The coals reduce the me- 


. tallic oxide; and the fixed alkali, which is produced 
u they burn, abſorbs part of the mineralizer. It is 
the ent ſometimes found neceſlary to add a ſmall quantity of 
> mattet flings or ſcoriæ of iron, in order to facilitate the fuſion 
4 ich of very refractory ores. 
es f There is a method of aſſaying metals in the wand 
ns of , which may be employed to diſcover what metals 
e bot We contained i in pieces of ore meant to be laid up in 
= L 4 col. 
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collections of the objects of natural hiſtory. A fi! 
bit, broken off from the piece of ore, is digeſted amoꝶ i 
acids, which diflolye the metal, and ſeparate the mi. | 

neralizer. The ſalt produced by the union of the me. 
tal with the acid ſhows the quality of the metal, By 
as all metals are not ſuhject to the action of acids, oj 
certain ores can be aſſayed in this manner. Bergm 
has written an excellent diſſertation on the aflaying d 
metals in the humid way, mhich the reader may om 
wy with advantage. 


Iv. Of the Art of Extracting and Purifying Meu 
in the great way, or of Metallurgy. 


HEN it appears from a particular aſſay, that the 
working of a mine is likely to be profitable, th 
following train of operations are then to be employel 
for the purpoſe. A perpendicular ſquare pit is dug in 
the ground, large enough to admit ſtraight ladders a 
which the workmen may go down and come up. At 
axis is uſually placed over the mouth of the pit, fi 
the purpoſe of raiſing up buckets filled with the mine 
ral; pumps too are ſometimes put into it for carryigh 
off the water. If the mine be ſo deep that one per 
pendicular pit cannot be carried down ſo far as to 
reach the floor of the ore, an horizontal drift is form- 
ed, at the end of which a new ſhaft is ſunk and this 
done repeatedly, till the laß ſhaft penetrate to the bol 
tom of the mine. 
If the rock through which the works are carried k 
o hard and firm as to be in no > danger of falling dom. 
L then 
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gone, or earth likely to crumble down ; it will then be 
neceſſary to prop the galleries or drifts, and-to line the 
ſhafts with planks. | 

It is an object of conſequence to procure vhs 
ies of freſh, air in mines. Where it is practicable to 
Wopen a paſſage from the bottom of a ſhaft, which may 
communicate with the plane below, a current of air is 
eafily produced. Where this cannot be effected, anew 
ſhaft is Tunk at that part of the gallery which is moſt 
liſtant from the former ſhaft. When one of theſe two 


lates ; but if they be equally high, a current of air can- 
not be produced. When the laſt is the caſe, a fire is 
kindled in a furnace over the mouth of one of the 
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at the eyed regularly into the gallery. Nh 
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y through the earth, it is then conducted in a channel 
long the floor of the mine, and conveyed by a floping 
Irift into the next river. If it riſe in greater abun- 


ock is cut, a quantity of water burſts out, ſufficient to 
Ill all the galleries in an inſtant. The reſounding of 
he rock when it 1s ſtruck, warns the workmen before 
his event take place; and they prepare for it by form- 
*g a door in one of the galleries: one of the miners cuts 
he rock to give vent to the water, and inſtantly retires, 
utting the door, which hinders the water from over- 
aking him. 

Vapours conſiſting of cartionic acid and hydrogenons 
qs illue from mines, and are either diſengaged or formed 


ried be 
down 
then 


ere will then be no oocaſion for propping it with any | 
artificial ſupport. But if they be cut through ſoft 


afts is higher than the other, the air eaſily circu. 


afts, and ſufficient ſupplies of freſh air are thus con- = 


Water is very troubleſome in mines. If it flow ſlow- 


lance it is carried off by pumps. Sometimes when a 
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by water: theſe are called (in French) bocards. Wha 


to diſpoſe them to fuſion, and muſt likewiſe be put i 


be ſeparated by proceſſes entirely of a chemical m 
ture, which ſhall be deſcribed when we ten ſeph 
rately of the different metal 8. 


Metallic Subſtances. . 


by the mutual re- action of the mineral and metall 
matters. The fires which are neceſſary to ſoften th 
rock, generally contribute to the diſengagement d 
thoſe gaſeous ſubſtances; the dangerous effects of which 
cannot be otherwiſe preverited, but by 1 m 
of air, or by detonation. 

When the mineral is dug and brought out of the 
earth, it is then pounded, waſhed, roaſted, melted 
and refined. It is pounded by large knockers more 
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it is pounded, it is put on inclined tables to be waſh: 
ed, in order that the water may run off, and cam 
with it the gangue. Ores containing much ſulphu 
ſhould be roaſted in the open air; thoſe which cop 
tain but a little ſulphur may be roaſted in the fu: 
naces in which they are to be afterwards melted 


Some ores melt by themſelves ; others require flux ſome 
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to contact with charcoal. Furnaces for fuſion are 
various kinds, according to the country and qualiy 
of the ore. Furnaces for refining are conſtrude 
nearly in the ſame manner as the others. Sometimes 
the ſame furnace ſerves for both operations. Wha 
metals are thus reduced, there are almoſt always k 
veral of them intermixed together. They mult the 


(1 
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LL the chemical properties of metallic ſubſtances 
concur to repreſent them as fimple matters, not li- 
able to decompoſition, The alterations which they 
Buffer from heat, air, and faline ſubſtances, are always 
pwing to combination; not one of thoſe alterations 
can with any reaſon be compared to an analyſis, as we 


nomena which they exhibit on ſuch occaſions. 
Light appears to alter the colour and luſtre of 
ſome metallic ſubſtances. Some metals, when inclo- 


as ſed in tranſparent veſſels, are ſullied, and acquire 
pu 


Wradually a new colour, which deprives them of their 
brilliancy, This kind of alteration has not been farther 

ſerved. 

| Heat effects ſome changes on the aggregation of me- 

ils, with various degrees of quickneſs and facility. 

ul metallic ſubſtances are liable to melt on being 


oming red-hot, others at the very inſtant when they 
become red, and others not till a conſiderable time af- 


ſity of metals as there are different kinds of metals. If 
left to cool after melting, they aſſume a cryſtalline 
form. If urged with a violent fire, they boil like fluids, 
pnd are reduced to vapour. Mercury has long been 
nown to poſſeſs theſe properties. Goldſmiths often 
Fe gold and filyer * when in fuſion, M. Buffon ob- 

ſerved, 
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heated in cloſe veſlels ; ſome of them long before be- 


er. There are as many different degrees of the fuſibi - 
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ſerved, that when ſilver plates were expoſed to the 6.8 
cus of a large concave mirror, a white ſmoke aroſe fron Ml 
the ſurface of the plates. Meſſrs Macquer and Lal 
fer having cupelled ſilver in the focus of Tichirnhyy 
fin's lens, ſaw the metal exhale in ſmoke: a plate g 
gold expoſed to that ſmoke was completely filvered g 
ver. Gold expoſed to the ſame focus likewiſe ei 
led a ſmoke which gilded filver. The chimnies 9 
goldſmiths and affayers are filled with gold and fil 
in ſmoke, Copper, tin, lead, zinc, antimony, bi 
muth, and arſenic, may be e with great 
eaſe. 
The ſurfaces of all melted 3 are convex; ul 
when they are in very ſmall maſſes, they comple pet 
fect ſpheres. This effect is owing to the affinity ofax 
gregation, which cauſes the particles of metals mutual 
to attract each other, and to the weakneſs of they] 
tendency to combine with the body on which they ax 
placed. This is a general property of fluids, and may 
obſerved of oil in reſpect to water, ended of water in 
ſpect to fat bodies. 
When metals are expoſed: 1 in the air to the action i 
fire, they ſuffer conſiderable alterations; ſome ſooltt 
ſome later. Thoſe which ſuffer no ſenſible alteratia 
on ſuch occaſions are called perfect metgls: thoſe agil 
which are entirely deprived of their metallic propertis 
by this proceſs are called imperfect metals. This alt 
ration of metallic matters which we call oxidation, b 
real combuſtion. Like the combuſtion of all other con 
buſtible ſubſtances, it cannot be effected without thi 
help of air. And when it has taken place for ſome tin 
in à certain quantity of air, it cannot be continued, 
leaſt without a ſupply of freſh air. The air in whid 
metals are burnt becomes mephitic. The W 


* 
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of metallic ſubſtances is attended with a flame more or 
es lively. Line, arſenic, iron, gold, and ſilver, dif- 
ay a diſtinct flame; ſuch likewiſe is that of lead, tin, 
nd antimony, when they are expoſed to an intenſe 
eat. The longer metals are expoſed to the action af 
ee in contact with air, the more entirely are they di- 
reſted of their metallic properties. Some of them ſeem 
Pacquire the characteriſtics of earthy matters; and in 
hat ſtate they are called metallic earths or calces. But 
he name of metallic oxides is more expreſſive of their 
eal nature; for it is fully demonſtrated, that thoſe burnt 


netals are not earths, as they were a few years ago belie- 


; ed to be, but combinations of the metals with oxigene. 
0 yet Netallic oxides have no longer the brilliancy and fuſi- 
7 ofuy bility of the original metals; nor have they any longer 
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heir formation. If urged with fire, they are volatili- 
Wed, or melt into glaſs. This glaſs is the more tranſpa- 
ent and infuſible, in proportion as the metals have 
een more completely oxidated ; that is, in proportion 
s they contain a greater quantity of oxigene. Metal- 
je oxides combine with ſaline and earthy matters. Se- 


wy eral of them poſſeſs the characteriſtics of ſaline ſub- 
tern nces. When arſenic is highly oxidated, it becomes a 
* culiar acid; the properties of which have been exa- 


ined by Scheele and Bergman. Rouelle informs us, 

Wat the oxide of antimony diſſolves in water like ar- 
nic. 1 

Some metallic oxides are reduced to metals when 

poſed to the action of fire, and give out, as they are 

duced, an aeriform fluid, which is very pure vital air. 
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Imation which we obtained on this head. He ob- 
red, that when oxide of mercury was heated in 
cloſe 


ee — 


Wn affinity even with the metals to which they owe © 


Ve are indebted to M. Bayen for the firſt certain in- 
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de calcined, unleſs it be in contact with air. The prext 
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cloſe veſſels, it gave out a good deal of air, and yi 
chen reduced to the ſtate of running mercury, 

Dr Prieſtley, on examining this air, found it to be 
much purer than atmoſpheric air; and at the period a 
this diſcovery we may date the riſe of that accurate knoꝶ 
ledge which we at preſent poſſeſs of the laws of the cala 
nation of metals. Let us take a ſhort review of the ph, 
nomena which attend this operation. A metal canny 


er the quantity of the air brought into contact with the 
metal, the more completely is the metal calcined, 4 
given quantity of air cannot ſerve to calcine any mon 
than a given quantity of metal; as M. Lavoifier has ing 
niouſly ſhown by calcining lead by means of a refleQin 
mirror in a bell-glaſs containing a known portion of ain 
When a metal is calcined, it abſorbs a part of the ſup 
rounding air; for the mercury over which it is al 
cined riſes in the veſſel in proportion as the calciu 
tion proceeds. It is to this abſorption of oxigene thi 
metallic calces owe the increaſe of weight which thy 
gain by calcination ; for when it is extracted from thi 
oxide of mercury, that oxide returns to the ſtate of 1 
metal, and ſuffers a loſs of weight preciſely equal to ti 
weight of the vital air obtained from it by diſtillation 
Theſe phznomena ſhow evidently that calcination is 
thing but the combination of the metal with the bal 
of pure air, or the oxigene contained in the atmoſphem 
This combination is often effected merely by the cu 
tact of air and water in metals liable to ruſt. Ti 
reaſon why heat is neceſſary to the oxidation of ml 
metals is, becauſe by diminiſhing the aggregative tow 
by which the integrant parts of thoſe bodies adhere th 
gether, it increaſes in the ſame proportion their fim 


of affinity or combination; and thus promotes the co 
binat 
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tion, therefore, as in moſt ſolutions, heat is no more 
dan an auxiliary. The air which has been once em- 
No yed in the oxidation of a metal, can no longer con- 
ibute to maintain combuſtion; becauſe it is deprived 
fits vital air, the principle which rendered it ſervice» 
le to combuſtion and reſpiration. The greater the 


aid, ſo much the ſooner will it reduce a given quan- 


great: ity of metal to an oxide. I have often obſerved, that 


th the 
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u with vital air, a much greater quantity of metallic 
xide may be obtained in a given time than if the me- 
ils were expoſed for the ſame ſpace to the action of 
tmoſpheric air. All of theſe facts, and a great many 


ifferent metals when we come to treat of them ſepa- 
ately, concur to prove that a metallic oxide is nothing 


ut a chemical combination of a metal with the oxi- 


| by which this combination takes place; and that as 
Wital air is fixed on the occaſion, what remains of at- 


a metal is nothing but azotic gas. 


tillaton a | 

on is The reduction of metallic oxides by the uſe of com- 
the da ble matters, farther illuſtrates and confirms this 
volpben . To reduce a metallic oxide to a metal, it is 
the emen found neceſſary to heat it in a cloſe veſſel with 
gd. ne combuſtible matter, ſuch as fats, oils, charcoal, 


c. On all ſuch occaſions the metallic oxide is de- 


of mii 

tive ford mpoſed, and loſes the oxigene to which it owed its 

auer u racter as ſuch. In order to underſtand what paſſes 

neir ford this occaſion, we muſt reflect, 1. That metals are 

the c the moſt combuſtible bodies in nature; or, what 
þinatil is 


2 


lation of the oxigene with the metal. In this ope- 


roportion of the vital air contained in the atmoſpheric 
yimmerſing melted lead, biſmuth, &c. in a veſſel fill- 
ore, which will be found under the hiſtory of the 


ne of the atmoſphere; that calcination is merely the 


oſpheric air after it has contributed to the calcination. 


, ] Cree 5 Rr > —_— —— —— — — ——  —  — — 


ilon of which the metals had been deprived by 
W. adion of fire: but the moderns have ſhown reduc- 
n to be merely the ſeparation of the oxigene which 


ueined; . „„ 7 + 
After this ſight compariſon of the two theories, let 
| attempt to ſhow which of them is ſupported by the 
eateſt number of facts. Stahl, while he was fo eager 


ems to have overlooked the influence of air on their 
ination. Beccher, Ray, Boyle, and ſeveral other 


on. And however ſatisfactory the theory of- Stab] 
jay have appeared till the æra of the new diſcoveries 
oncerning air, yet it muſt always have appeared in- 
onliſtent with thoſe facts, which prove that air acts, 


Itahl's theory was therefore imperfect, as being inſuf- 
cient to explain a number of the phænomena. It 
lives no reaſon, for inſtance, why metallic oxides are 
eightier than the metals before calcination. It is im- 
ofible to conceive how any body can acquire addi- 
onal weight, in conſequence of loſing one of its con- 
tuent principles; and as gravity is one of the eſſen- 
al properties of all bodies, the ingenious explanation 
| this phænomenon which M. de Morveau has given 
his Diſſertation on Phlogi/ton, cannot be conſidered 
fully ſatisfactory ; eſpecially ſince it has been diſco- 
ered that there is @ portion of air in metallic oxides. 
rom theſe facts, therefore, it appears that the pneu- 
uc theory has by much the advantage over Stahl's. 
acquer, with a judicious diſeretion which we cannot 
ot TL: . ſuf⸗- 


——— 


* 
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W..cined, that metallio oxides regai a 


ered into combination with them when they were 


demonſtrate the exiſtence of phlogy/ton in metals, 


hemiſts, had, however, ſuſpected, before his time, 
hat this element was the principal agent on the occa- 


nd is a neceſſary agent in the calcination of metals. 
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ſier has already turned his attention to this impota 
object of chemical reſearch: but his experiments at 
not yet ſufficiently numerous, nor their reſults ſu 
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mn of metallic ſubſtances, and that the carbodl 
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Gat ride; attempted to tecendile the mod id 0: 
diſcoveries with the doctrine of pblagiſton. Accordiy ein 
to that celebrated chemiſt, metals never loſe their p11, Wat 
Ciſton or ſuffer calcination but when the pure air OWer. 
the atmoſphere is precipitated, and combined wit the | 
their ſubſtance ; the light which they contain is tha beptibl 
diſengaged: art when they are reduced, light, Nove 
the help of. heat, expels the pure air which he eing 
entered into combination with them, and 'afſume; on „ ſui 
place. So that light and pure air may be conſid fed 01 
ed as mutually precipitating one another. But g ith the 
light, and that principle to which Stahl gave M gaged 
name of pbiagiſton, have not yet been ſhown e; anc 
the ſame, and as the exiſtence of light as a principli 


combuſtible bodies is equally uncertain, Mac qui Earth) 
opinion can be viewed in no other light but as an Metallic 
potheſis, which may be 1 overlooked, but cam etalic 
be admitted as well founded. We are 


ino-ter 
We now 

The all 
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It is therefore at preſent an jncontiiible fact, th 
metallic oxides are compounds of the metals with ol 
gene: it is much to be wiſhed that we knew the u 
rious elective attractions ſubſiſting between that pi 
ciple and the different metallic ſubſtances. M. Law 


ciently accurate, to enable us to enter here into minul 
particulars on this head. 

Metallic ſubſtances are altered by air; their ſurfadt 
loſe their luſtre, and are ſometimes covered over vii 


ruſt. Chemiſts conſider ruſt as a metallic oxide. dec 
will, oftener than once, have occaſion to review ile it co 
ſubject, and to ſhow, that water in vapour oxidats Wl e ſecond, 


of its « 
act 


1 1 WE x rut 4 San 7 Nes „ ee — 
" _ n ——— 22 —[Eõ anad — 2 vs o — —— 


: — 8 a 
a 
"* , % 


leination. 
Water diſſolves certain metals; on others it has no 


ower of action: when in vapour it contributes highly 


te formation of ruſt on thoſe metals which are ſu- 
ie eptible of it, We know, from M. Lavoiſier's late 


it 3 that it acts with great energy in ef- 
bal ing the oxidation of the moſt combuſtible me- 
uch as zinc and iron; and that it is decom- 


ofed on ſuch occaſions into oxigene, which combines 
ith theſe metals; and into hydrogene, which is diſ- 


and of conſequence 1 in the form of a very light 


dau matters appear to have no power of action on 
tetallic ſubſtances; but they may be combined with 
jetallic oxides by fuſion. | 
Weare entirely ignorant of the manner in which the 


tha ino-terreous matters act on the ſubſtances which we 
e now examining, 

1 The alkalis diſſolve ſome metals; they act, however, 
St weakly on moſt of them. Water or air ap- 


r to contribute greatly to the oxidation of thoſe 
tals which are liable to ſuch a change by the action 
alkalis, 

The acids produce a much greater alteration on me- 
le ſubſtances, diſſolving them with more or leſs dif- 
ulty. The ſulphuric acid then produces either hy- 
ogenous or ſulphureous gas, according as it is diluted 
water or concentrated. In the firſt inſtance, the wa- 


1 decompoſed, and gives out hydrogenous gas, 
gie it communicates its oxigene to the metals: in 
IF cond, the acid itſelf is decompoſed ; and while 
* of its oxigene combines with the metallic ſubſtan- 
(cl M 2 Ces, 
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-id of the atmoſphere combines with them after their 
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ces, the reſt remaining in union with. the original g; 
portion of tulphur, conftitutes by that means ſulpho rich 
reous acid gas. When the ſulphuric acid is in either enn 
of theſe inſtances faturated with a metallic oxide Muti 
forms what was formerly known by the name of th 
trio] ; which when in cryſtals is to be conſidered x; un © 
compound of four bodies, namely, metal, oxigene, U P"ctal 
phuric acid, and water. Theſe metallic ſulphate meat. 
ſubject to many varieties in their colour, tendency þ ot co 
cryſtallization, ſolubility in water, ſuſceptibility of deter 
compoſition by heat, by vital air, the oxigenous pan i wi 
which they abſorb, by the alkalis which ſeparate H dec. 
metallic oxides, &Ke. h 20. DAR metals. 

The nitric acid appears to act more quickly on ne The 
tals than the ſulphuric acid; but it generally adhem with a 
to them with much leſs force. While it aQs on ting an 
ſubſtances, a conſiderable quantity of nitrous gas is i) unit 
engaged; the metal is more or leſs oxidated; and iN in 
ther precipitated, or remains in union with the al pelcenct 
Stahl aſcribed this effect to the diſengagement of th The 
phlogiſton of metals. Modern chemiſts now think Hens 
it is owing to the decompoſition of the nitric acid, ai poſt of 
the ſeparation of part of its oxigene from the azote, tion 
other principle; for we have elſewhere ſhown thele ii eum. 
gaſeous bodies to be the component principles of tei 7 


tric acid. Nitrous ſolutions of metals, or metallic al ther gl 
trates, are more or leſs liable to cryſtallization, and! an tor! 
decompoſition by heat, air, or water. Alkaline mami cart 


The fl 
jency to 
dounds u 

Some 
re ſuſcep 
d allume 


ſeparate the metallic oxides: the nitric, like the fl 
phuric acid, has various degrees of affinity with 0 
different metals. M. Prouft has diſcovered that a nut 
ber of metallic ſubſtances are inflamed when they cl 
into contact with this acid. He 

The muriatic acid ſeldom acts with much * 
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. on metals. The water which is in union 
ch it, firſt oxidates the metals, producing by this 
neans the hydrogenous gas which is diſengaged from 
gutions effected by this acid. Theſe ſolutions effected 
e muriatic acid are generally more permanent 
than either of the two laſt- mentioned acid ſolutions of 
metals, and uſually more difficult to decompoſe by 
beat. Sometimes they afford cryſtals, but ſeldom with- 
ut confiderable difficulty. The muriatic acid has. a 
vreater affinity than either of the two preceding. a- 
ids with moſt metallic ſubſtances ; which enables it 
to decompole both ſulphuric and nitric ſolutions of 
Metals, Metallic muriates are often volatile, 

The oxigenated muriatic acid oxidates moſt metals 
with a good deal of energy, on account of its contain- 
ing an exceſs of oxigene, and that not very cloſe. 
y united with it. It diſſolves them in the ſame 
way in which water diſſolves falts, without effer- 
relcence. = 

The carbonic acid acts but faintly on metals; yet 
Bergman has ſhown it to be capable of combining with 
voſt of them. In nature we often find metals in com- 
ination with this acid; and theſe compounds are 
bmetimes in cryſtals : they are known by the name of 
hurry metal, ſuch as ſparry iron, ſparry lead. But we 
ther give them names analogous to thole of the other 
alts formed by this acid, calling them carbonate of 
ron, carbonate of lead, &&c. Ss 
The fluoric and the boracic acids have an equal ten- 
jency to combine with metallic matters: but the com- 
ounds which they then form are but little known. 
dome among the combinations of metals with acjds 
e ſuſceptible of cryſtallization; others cannot be made 
allume any regular form Fire decompoſes ſome of 


M 3 them; 


— 


Moſt of them are altered by air, the oxigenous par d 


lime, and the alkalis; which ſubſtances have, in g. 
neral, a ſtronger affinity than metallic oxides With the 
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them ; others ſuffer no alteration from that Tn TT 


Motic 


which they abſorb. All of them are more or leſ d 1e. 
luble in water, and liable to decompoſition by th alt oft 
fluid, when a great quantity of it is cauſed to aq 01 Amr 
them, as has been obſerved by Macquer. All of then k, ar 


are precipitated by aluminous earth, barytes, magneſz e. | 
His ſub 
which t 
inter 
mmoni 
red wh 
netals v 
nuriatic 
mmoni 
ure anc 
Almotl 
ly wit! 
nd redu 
y has | 
reater 7 
we, 1 
ous gas 
un quar 
rogene \ 
Sulphu 
Ination 

e Wh 
d to hut 
ully int 
Ives any 
d decor 
me time 


acids. 
When ſeveral metals are 8 to ſeparate oth 
metals from their ſolutions; the metals that are preci 
pit ated regain their metallic form and luſtre; becauſ 
the oxigene which was united with them, s they 
were in a ſtate of ſolution, is ſeparated and combi 
with the precipitant metal, which is in its turn difly: 
ved in the acid. M. Lavoiſier, therefore, with g00 
reaſon conſiders theſe precipitations of metals by onlf 
another, as owing to their having various affinities wit 
the oxigenous principle. 

Neutral ſalts ſuffer but little alteration from met 
lic matters when the two ſubſtances are brought toge 
ther in the humid way; but when a mixture of a al 
with a metal is heated, ſeveral of the ſalts are liablett 
be decompoſed. Several ſulphuric falts form fulphu 
on ſuch an occaſion. M. Monnet is the only chemi 
who has obſerved antimony to be capable of effectn 
the decompoſition of neutral ſalts in this way. In ak 
ries of experiments on this ſubject, I have found, tis 
ſeveral other metals, ſuch as iron, zinc, Ke. deco 
poſe ſulphate of potaſh, &c. | 

Nitre detonizes with moſt metallic ſubſtances, 
oxidates them with more or leſs energy. The cauſe 
this phenomenon is, that oxigene has a ſtronger 
| ; | ; 5 — jill 
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n WW ty with moſt . ſubſtances than.i it has with the 
to MW: otic principle. Metals oxidated by this falt are call- 
l ctallic oxides by nitre. The alkaline baſe of this 


alt often diſſol ves a part of the oxides. | 

Ammoniacal muriate is decompoſed by ſeveral me- 
als, and by the oxides of almoſt all metallic ſubſtan- 
es. Bucquet, who made a ſeries of experiments on 
his ſubject, remarked, that all metallic ſubſtances on 
nich the muriatic acid is capable of acting without 
intermedium, are liable to be entirely decompoſed by 
mmoniacal muriate ; that hydrogenous gas is diſenga- 
red when theſe decompoſitions: take place; and that 


the 


ther 
rec 


aue etals which do not admit of ſolution by the common 
be uriatic acid, are not liable to this decompoſition. The 
iel nmoniac obtained on theſe occaſions is always very 


ure and cauſtic, | 
Almoſt all combuſtible mineral matters combine rea- 
ly with the metals. Hydrogenous gas colours them, 
nd reduces ſome of their oxides; having, as Dr Prieſt- 
has proved by ſome very ingenious experiments, a 
reater affinity with oxigene than what moſt metals 
ave, The reduction of metallic oxides by hydroge- 
dus gas is accompanied with the production of a cer- 
in quantity of water by the combination of the hy- 
rogene with the oxigene diſengaged from the metals. 
Sulphur combines with moſt of the metals: the com- 
nation of ſulphur with a metal forms an artificial 
t When ores of this kind are moiſtened, or expo- 
(to humid air, they are vitriolized, or changed gra- 
ully into metallic ſulphates. Alkaline ſulphure diſ- 
les any metal. Sulphurated hydrogenous gas colours 
d decompoſes metallic oxides, reducing them at the 
me time by the abſorption of their oxigene. 
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ther: the reſults are mixtures; the properties of which 
render them very uſeful i in ric arts. 


134  . Metallic Subſtances. 


Metals combine more or leſs readily with one anc. 


$ VI. Methodical Diviſion of Metallic Subſtances, 


| 


S metallic ſubſtances are pretty numerous, it ap 
pears neceſſary to divide them into certain orden 
and to diſtinguiſh metals poſſeſſing ſimilar propertis 


from thoſe of which the properties are different. We ome of 
may conſider ductility as the firſt charaQeriftic « un 
metals. Such metallic ſubſtances as poſſeſs not m Arten 
property, or poſſeſs it but in a very inferior degree, h Molt 
received the appellation of ſemi-metalr. Thoſe, agzit 88 
which are highly ductile, are called metals, The fem binn 
metals are either very brittle under the hammer, or Antim 
a ſmall degree malleable. This diſtinction occaſion Nicke! 
ſubdiviſion of theſe ſubſtances. Metals may be alſo ſu Meng: 
divided, in reſpect of the manner in which they are 7 
feed by fire. Some metals, when heated in the IR 
are eaſily oxidated : others again ſuffer no alteratid 

when they are treated in the ſame manner. The n Zune. 
mer are imperfect metals the latter perfect nu Mercur 


That we may not multiply theſe diviſions as we pl 
ceed in our hiſtory of metallic ſubſtances, we ſhall be 
give a table, in which metals are claſſed according 
their natures. 


Metall 
« * & 
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Metallic Subſtances are either 


— 


' Searcely duetile, 


Secr. I. 
Semi-metals. 


D1v1810M I. 

ome of them break into pieces 

under the hammer. | 
Arlenic. 
Molybdena, 
Tungſten. 
Cobalt. 
Biſmuth. 
Antimony. 
Nickel, 
Manganeſe, 


Division IT. 


Ithers have a ſort of ſemi-duRi- 
lity. | 
Zinc. 


Mercury. 


Sxgcr. II. 
Metals. 


Division I. 
Some are eaſily reduced to oxides, 
when heated in the air. 
ImperfeQ Metals. 
Lead. 
Tin. 
Iron. 


Copper. 


Divis io II. 


Others cannot be reduced to ox» 
ides by the ſame proceſs, 
Perfect metals. 

Silver. 
Gold. 
Platina. 
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Of Arſenic and its Acid x. 


RSENIC is placed at the head of the ſemi-metih 
becauſe it bears a conſiderable relation to ſalts 
Kunckel thought it to be a coagulated aquafortis. Be 
cher and Stahl conſidered it as a ſaline matter. - Schetk 
has proved, that it forms a peculiar acid; and Brand 
and Macquer have ſhown it to be a genuine ſemi-meti 
When arſenic poſſeſſes all the properties natural to it, 
has all the characteriſtics of a metallic matter. lt! 


then perfectly opaque, and has the gravity and lun the 

which diſtinguiſn thoſe ſubſtances. Arſenic 
Native arſenic is often found in black maſſes, alm e 

without luſtre, and very heavy: it has ſometimes ti 18 
w, bri 


diſtinguiſhing luſtre of metals, and it then reflects tit 
colours of the rainbow: its fracture is ſtill more br 


liant, and ſhows it to conſiſt of a great number of {ml 


LeS and 
with / 
eulgar 1 
rent, a 
bod deal 
Prius. J 
ances ſec 
ore inte: 


the exterior part of the maſs, it is then called e/tacem 
ar ſent, 


We give the name of arſenic to the ſemi · metallic matter oi 
monly known by the name of regulus of arſenic. That denominat 
is improper and ought to be laid aſide. What is called white 4 
is the oxide of this ſemi- metal. A. 


Of Arſenic and its Acids. V 


Ve, or improperly. teſtaceous cobalt, becauſe former- 

- when the metallic character of arſenic was unknown, 
q its oxide was obtained in a large proportion from 
balt ore, teſtaceous arſenic was thought to be cobalt 
re. Virgin arſenic is very eaſily known when it has 
e metallic luſtre, and is in ſmall ſcales ; but when it 
black, and its texture cloſe grained, the only way of 
iſtinguiſhing it is by its gravity, which is very conſi- 
rable, and by obſerving whether or not it is diſperſed 
white ſmoke, having a ſtrong ſmell of garlic when 
id on burning coals. Great plenty of this laſt kind 


ver ore. It is likewiſe found in the cobalt mines of 
ax0ny, and at Andrarum in the province of Schonem 
Sweden. | | 2 
Arſenic is ſometimes found in nature in a white 
kide, which is alſo of a vitreous appearance, but 
tener in the form of light duſt, or mixed with ſome 
articular earths. This oxide is likewiſe found at Sf 
Waric aux Mines, It is known by its white ſmoke, 
d by the garlic ſmell which it diffuſes when thrown 
ito the fire. | 

Arſenic is often combined with ſulphur; it then forms 
piment and realgar, or the yellow and the red ſulphu- 
ted oxides of arſenic. Native orpiment appears in yel- 
, brilliant, and ſeemingly talcky maſles, of various 
Les and various degre f brilliancy: it is often mix- 
| with realgar, and it 10+ times approaches to green. 
ealgar is of a red colour, ore or leſs lively and tranſ- 


tals 
[alt 
Bee. 
E. 
aud 
etal 
it, UN 
It 
uſin 


mol 
; tit 


e (f 


bod deal of it is found at Quito and on Mount Ve- 
Prius. The only difference between theſe two. ſub- 
ances ſeems to be, that the one has been formed by a 
ore intenſe heat than the other. - 
Mifpiket, 


r col 


found 2 St Marie aux Mines. It is mixed with grey 


arent, and often cryſtallized in bright needles. A 
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188 Of Arſenic and itr Acid, 


1 Mi pixel, or arſenical pyrites, 18 the laſt ore of auh 
nic. It contains that ſemi-metal in combination wick! 
iron. Miſpikel is ſometimes found in cubic cryltak A. 1nca 
but oftener without any regular form. This ce the 
of a white, chatoyant colour. Wallerius calls it why lf; t 
cybic arſenic. uch a 
Arxſenic is alſo found among cobalt, antimony, a ve 


1 iron, copper, and filver ores. 4 vo 
1 j | Pure arſenic, c alſo regulus of arſenic, Is of 4 de cal 


blackith grey colour, and reflects the colours of th ahl! 
rainbow. It is very ponderous, and very friable. Arſe 
When arſenic is expoſed to fire in cloſe yeſlels, iti 
ſublimed, but not decompoſed; It is even one of nic 
moſt volatile metallic matters. When flowly (ub; the 
mated, it eryſtallizes in triangular pyramids, Wia hough 
_ arſenic is heated in the air, it is very ſoon converted gore. 
to an oxide, and diſſipated in the form of a white ſmoke ih y calc 
which exhales a ſtrong ſmell of garlic. Red arſenic bum wide e 
with a bluiſh flame. On that occafion, it combine nd th: 
with the oxigene of vital air, and forms a compound ity wi 
known by the name of white arſenic or calx of ara poſi 
and which we call oxide of arſenic. This is the rao retu 
ſon why arſenical ores of cobalt give out in the uma ide c 
a great deal of white ſmoke, which is condenſed in H aked ! 
chimney into a white, ponderous, vitrified matter, thi put int 
is depoſited in layers, and is ſold very improperly erate 
der the name of arſenic. It is ptoperly an oxide Mie oil 
yitreous arſenic. | muſt be 
ö The oxide of arſenic is eſſentially different from atraſs 
0 oxides of all other metallic ſubſtances: it has a vel; found 
ſtrong, and even a cauſtic tafle ; it is a ſtrong Poi netallic 
WW When expoſed to fire in cloſe veſſels, it is volatilWnatter 
i} by a moderate heat into a white . cryſtalline powdet Arsen 
known by the name of oer of arſenic. When black. 


| heat 1 8 a little ſtronger, it is vitrified as the W 
Ci | ; 
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lies place. The glaſs produced. is: very compacts; 
ad cryſtallizes into flat triangular ſolid figures, with 
runcated angles. It very ſoon loſes its tranſparency 
| the air. No metallic oxide is really volatile of it- 
f; that of arſenic is the only one which exhibits 
ich a property; it is at the ſame time very fuſible 
nd very vitrifiable. Beccher attributed the gravity 
ad volatility of arſenic to a peculiar principle, which 
e called mercurial or arſenical earth, and of which 
zahl has not been able to demonſtrate the exiſtence, 
Arſenic in the ſtate of regulus does not act in a ſen- 
ble manner on combuſtible bodies; but the oxide of 
rſentc produces a ſenſible alteration upon them, and 
t the ſame time reſumes its metallic luſtre, Stahl 
hought, that, on this occaſion, the combuſtible body 
E-fored to the arſenic the phlogiſton which it had loſt 
y calcination : But the moderns have proved, that the 
ide of arſenic is a compound of arſenic and oxigene, 
Ind that the combuſtible body, having a greater affi- 
ity with oxigene than arſenic has, in conſequence of 
ts poſſeſſing that property, cauſes the oxide of arſenic 
o return to the metallic ſtate. To ſucceed in reducing 
ide of arſenic, it muſt be made into a powder, and 
haked into a paſte with black ſoap: this paſte is to be 
put into a matraſs, and placed on a ſand bath; a mo- 
gerate heat muſt at firft be applied, in order to dry up 
he oil: when humid vapours ceaſe to exhale, the fire 
muſt be increaſed in order to ſublime the arſenic ; the 
matraſs 1s then to be broken, and the upper part of it 
Is found to contain a cake, having the appearance and 
metallic luſtre of arſenic : moſt of the carbonaceous 
matter of the oil remains at the bottom of the matraſs. 
Arſenic, when expoſed to the air, becomes ſenſibly 
black. Vitrified oxide of arſenic, on ſuch an occaſion, 
6 x | . loſes 
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loſes its tranſparency, and acquires a lacteous appeal 
ance, ſuffering at the ſame time a ſort of effloreſcnyſ 
| Arſenic does not appear to be liable to ſuffer f 
the attacks of water, but its oxide is readily diflghg 
in that menſt ruum: Warm water diſſolves rather le, 
it than cold: The ſolubility of this ſubſtance varies a 
according as it has been more or leſs perfectly oxidate 
When a ſolution of oxide of arſenic is ſlow ly evan 
rated, it gives yellowiſh cryſtals in triangular pyramidy 
no other metallic oxide is known to diſſolve fo readi 
in water. This property of oxide of arſenic, togethe 
with its ſapidity, renders it not very different in natur 
from ſaline matters. | 
Oxide of arſenic unites readily enough - with ear 

by fuſion; it becomes fixed with them, and acc: 
rates their vitrification : but all glaſſes into the con 
" Poſition of which it enters are liable to be very ſox 
fullied in the air. It is not known in what mannellf 
the ſalino terreous ſubſtances act on arſenic and on i 
oxide. The cauſtic fixed alkalis, though they do not al 
in any ſenſible manner on arfenic, diſſolve its oxid 
very readily. Macquer, in his ingenious experiment 
on this matter, (Academ. Mem. 1746,) has obſerve 
that when powdered oxide of arſenic is boiled in! 
quor of fixed nitre, or a ſolution of cauſtic potalh, | 
is completely diflolved, and forms a brown gelatino 


fluid, the conſiſtency of which gradually thicken e of at 
This compound, to which he gives the name of dM: it dc 
arſenic, is not ſuſceptible of cryſtallization : it becom decom; 
hard and brittle: it is liable to deliquiate, and ſolubg{Wule it tc 
in water: ſome brown flakes are precipitated when et, they 
is diffolved : When urged by a ſtrong fire, liver of i enic, m 
ſenic loſes the arſenic which it contains. Acids deco wa 

e will þ 


Poſe it : Soda mixed in the ſame manner with arſen! 
| el 


8 


laequer irregular cryſtals, the form of which he found 
impoſſible to determine. 

The ſulphuric acid cold, even though it be concen- 
ated, produces no effects on arſenic ; but when boil- 
1 with this ſemi-metal in a retort, the acid gives out 
© 700d deal of ſulphureous gas; after that, a little ſul- 
| 6 is ſublimed, and the arſenic is then found to be 
-Juced to an oxide, but without being diffolved. The 
phuric acid likewiſe diſſolves oxide of arſenic when 
is concentrated and boiling ; but when the ſolution 
ols, the oxide is totally precipitated. When it en- 
rs into this combination, it becomes fixed in a very 
onfiderable degree. Bucquet aſſerts, that when it is 
ntirely. freed of the acid by nen it regains all its 
Wriginal properties. 

The nitric acid, when applid to arſenic, acts vigo- 
puſly upon it, and reduces it to an oxide. When aſ- 
ted by a moderate heat, the ſame acid likewiſe diſ- 

les oxide of arſenic in a pretty conſiderable propor- 
on; though ſaturated with either of theſe ſubſtances, 

retains its natural ſmell : when violently evaporated, 

produces a falt which, according to Bucquet, has no 

gular form, but is ſaid by M. Baume to be partly 

bie and partly cut into diamond points. Wallerius 

5s its cryſtals reſemble thoſe of nitrate of filver. Ni- 

te of arſenic powerfully attracts the moiſture of the 

r: it does not detonize on the coals, nor is it liable 

W decompoſition by water or acids: the alkalis do not 

uſe it to yield a precipitate ; yet, according to Buc- 

et, they decompoſe it, for when a nitric ſolution of 

nic, mixed with an alkaline lixivium, is evapora- 

common nitrate and arſeniate of potaſh is obtained. 

e will hereafter ſee, that chemiſts, being all very 
| much 
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chibits the ſame effects; but its ſolution afforded 
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much perplexed with the ſingular nature of the folds 


covered what paſſed when this oxide was combing 


| bling ſulphur. Meſf. Bayen and Charlard, in the 


and Kunckel, have deſcribed this operation. Macqut 
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tions of atſenic and oxide of arſenic in acids; neyer (if 


with the nitric acid; nor once ſuſpected the produs 
tion of the arſenic acid. Here we would only rematz 
that the oxide of arſenic deprives the nitric acid of; 
great part of its oxigene. . 1 
The muriatic acid, with the help of fire, diffi 
both arſenic and its oxide, according to Bucque, 
Either fixed or volatile alkali is capable of precipic. i 
ting this combination. M. Baume ſays, that reguly 
of arſenic is ſoluble in the boiling muriatie acid, a 
afterwards is precipitated in a yellow powder, teſe 


experiments on tin, have eſtabliſhed it as a fad, thi oy 
when cold, the muriatic acid is entireſy incapabhi 1000 
of acting on arſenic; and that when warm, it a& 9 "ble 
if but very faintly, in a manner ſcarcely diſcernible, . 
We are perfectly ignorant how the other acids al n 
arſenic or its oxide. A mixture of arſenic with nim 8 
put into a red hot crucible, gives a ſmart detonatio bk. 0 
the nitric acid calcines and burns the ſemi-metal; Th os 
fixed alkali, which was the baſe of the nitre, and th A y 
oxidated arſenic, combined in. part with the fixed 4 
kali, are found in the crucible after the operation. f 
A mixture conſiſting of equal parts of oxide of! CE 


ſenic and nitre, diſtilled in a glaſs retort, gives {pil 
of nitre in very red vapours. The acid cannct | 
condenſed till a little water be put into the ball of 
retort, which gives it a blue colour. Beccher, tal 
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repeated it with care; and on examining the reſidue 
which thoſe chemiſts had made no mention, found 
to be a peculiar neutral ſalt, and has given it the n 


bf Arfonic and its Ad 4 


f rſenical neutral ſalt 3 it ſliould be called 8 
fpotaſh, When this ſalt is diffolved in water, and 
e lution evaporated in tlie air, it gives very regular 
tryſtals in tetrahædral priſms, terminating in pyramids 
in four equal faces. The form of tlie cryſtals ſome- 


mes varies. 
When arſeniate of potaſh is 3 to fire, it eaſily 


elts, and remains in a ſtate of fuſion without being 
Wil:lized, and without loſing any part of its arſenic 
Jy volatilization ; from air it ſuffers no ſenſible alte- 
ation. It is much more foluble in water than pure 
xide of arſenic ; and more of it difſolves i in hot than 


cold water. 
None of the acids decompoſes it pure; but what 


ey cannot effect pure, they can perform by double af: 
nity. If a ſmall portiort of ſulphate of iron or mar- 
al vitriol be mixed with a ſolution of this ſalt, a 
ble decompoſition and a double combination fol- 
W. The ſulphuric acid forſakes the iron in order to 
bine with the potaſh, and the arſenic acid is ſepa» 
4 from the alkali, and combines with the iron ox- 
. Combuſtible matters decompoſe arſeniate of pot- 

h k with great energy. 
The oxide of arfenic likewiſe decompoſes nitrate of 
Wa by diſtillation, forming with its baſe arſeniate of ſo- 
„ which, according to Macquer, is very little different 
om arſeniate of potaſh, and cryſtallizes preciſely in the 
me manner. This oxide acts in the ſame way on am- 
doniacal nitrate, and combines with its baſe to conſti- 
te ammoniacal arſeniate. It was thought that a great 
uny precautions were neceſſary in performing this 
peration, becaufe in cloſe veſſels ammoniacal nitrate 
tonizes by itſelf: but M. Pelletier has proved, that 
en ſeyeral pounds of it may be made together with- 
Vox. II. 8 | out 
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acid; for that illuſtrious perſon obſerved and aſſem 


riates. Like arſenic itſelf, it ſeparates ammonia fm 


oxide of this ſemi- metal may be reduced by hydro 


eryſtallizes in triangular figures like vitreous ori 


fattitious rizigal or red arſenic. The name whit 


after being melted ; for to expoſe orpiment to a pre 
ſtrong heat is all that is neceſſary to make it pals in 
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out atiy danger. Macquer's diſcovery of the arſe y 


neutral falt led the way to the diſcovery of the arti a 


om, 
here 
algal 
able | 
ave a 
rlenic 


that the oxide of arſenic acted the part of an acid 
this ſalt. But it is to Scheele, as we ſhall here 
mention, that we are really indebted for an accum 
knowledge of thoſe new combinations. 

Oxide of Arfenic does not decompoſe alkaline m 


ammoniacal muriate, but not without great difficuly, 
The action of combuſtible mineral matters on ar 
nic has not yet been examined. It appears, that t 


rious gas, which has more affinity than arſenic vit 
oxigene, or the baſe of vital air. 
Oxide of arſenic combines very readily with 
phur. When theſe two ſubftances are melted togetha 
they form a yellow or red volatile body, the taſte 
which is rather weaker than that of pure oxide of al 
fiic, but which is not more ſoluble in water than th 
ſubſtance. This yellow ſulphurated oxide of a 
nic has been called factitious orpin or orpiment : 
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of arſenic. When red it is called realgal, real 


we give to this compound is red ſulphurated a 
ide of arſenic. Some chemiſts have imagined it 
differ from the yellow or orpiment only in contain 
more ſulphur; but Bucquet has ſhown, that the cal 
pound of ſulphur and oxide of arſenic becomes R 


the ſtate of realgar. I am convinced that realga 
far from being ſo volatile as orpiment ; for when t 
mixture of oxide of arſenic and ſulphur is ſublumat 
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PF FO red ſwollen 8 are found at thi bot- 
om, which appear evidently to have been melted. 
here is no difference between artificial orpiment and 
algar and the ſame ſubſtances natural. They are 
able to be decompoſed by lime and the alkalis, which 
cum de a greater affinity with ſulphur than the oxide of 
rſenic has: yet this oxide, like the acids, poſſeſſes the 
de u perty of decompoſing alkaline ſulphures. 

All the properties of the oxide of arſenic concur to 
how, that when this ſemi: metallic combuſtible matter 
united with the baſe of vital air, it acquires the cha- 
Nader of a ſaline ſubſtance : The theory which we laid 
Jown when treating of ſalts in general is therefore con- 
irmed by theſe facts. Macquer, in his valuable diſco- 
eries concerning arſeniate of potaſh, obſerved; as was 
fore mentioned, that oxide of arſenic ated the part 
en acid in the compoſition of that ſalt: but it was 
lard to conceive, how that oxide, when diffolved in 
otaſn without any intermedium, could differ fo confi- 
ferably from the combination of the ſame ſubſtances 
droduced by decompoſing nitre with oxide of arſenic. 

| The diſcovery of the oxigenated muriatic acid ſug- 
reſted to Scheele, that ſomething analogous might 
appen when nitre was diſtilled with oxide of arſenic. 
The nitric acid, he imagined, ſeized what phlogiſton 
ill remained in the oxide; upon which the oxide 
as left in the ſtate of the peculiar acid which we call 
he arſenic acid. He prepared this acid by a proceſs 
nalogous to that by which he produced the oxigena- 
ed muriatic acid. One part of that proceſs conſiſted 
n diſtilling a mixture of the oxigenated muriatic acid 
mth oxide of arſenic. According to him, the muria- 
cacid then ſeizes the pblogiſton of the oxide, leaving 
in the ſtate of an acid. The arſenic acid may 
e alſo prepared by diſtilling fix parts of aitric acid 
N 2 upon 
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arſenic appears to have a great affinity with oxigen 


buſtible matters combined with oxigene, which con 
municates to them their ſaline properties. From th 
theory it may be ealily underſtood why oxide of a 
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upon one of its oxide. The acid gives out a good (ej 
of nitrous gas; and the oxide of arſenic aſſumes the qu 
rater of an acid; It muſt be expofed for a conſider 
time to a ſtrong heat, in order that the ſuperfluous i 
trous gas may be diſengaged. . 

What happens in theſe operations is conſiderably i 
favour of the modern doctrine. In fact, on one ha 
one can ſcarce agree with Stahl in acknowledging the 
exiſtence of phlogiſton in oxide of arſenic ; and gay 
nothing can be more natural than the manner in whig 
the modern doctrine repreſents this oxide as paſſin 
from an oxide to an acid by the influence of ſpin 
of nitre,. or the oxigenated muriatic acid. Oxided 
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when it is not already faturated with it. When dil 
ted with the nitric, or the oxigenated muriatic acid, i 
deprives either of thefe acids of its oxigene. Th 
more oxigene it contains, the nearer does it approad 
in nature to ſaline ſubſtances ; and when fully ſatun 
ted it acquires all the diſtingutſhing properties of acid 
which, as we have ſhown above, are nothing but con 


nic, when not ſaturated with oxigene, but ſimply oi 
dated by fire, does not form arſeniate of potaſh; a 
why it never compoſes that falt till after being pren 
ouſly treated with the acids which it decompoſes, lf 
depriving them of their Higene with the help of he 

The arſenic acid is very different from comme 
oxide of arſenic. Its ſapidity is ſtronger. Fire 
it; and this proceſs is employed to ſeparate it entire 


from any remainder of oxide of arſenic which it n 
e p 
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le when combined with the ſulphuric acid. That 


nicates its fuſibility to earthy matters; and it even 
wears capable of corroding glaſs. It communicates 
faint red tinge to blue. vegetable colours. I have 
erved, that, when expoſed to the air, it loſes its 
nfparency, waſtes away in ſcaly fragments, which 
e generally pentagonal, and gradually attracts moiſ- 
re, It diſſolves in two parts of water: It combines 
adily with lime, - and with barytes and magneſia, but 
th more difficulty. With the alkalis it forms neu- 
| falts, which, according to Bergman, are decompo- 
| by line. The ſame chemiſt informs us, that ba- 
tes and magneſia have likewiſe a greater affinity with 
js acid than the alkalis: but a great many more ex- 
iments muſt be made before we can be fully ac- 
ainted with all the properties of the arſenic acid. 


Pelletier prepared this acid by decompoſing am- 
pniacal nitrate with oxide of arſenic. The ammonia- 


uſeniate thus formed was deprived of its ammoniac 
heat; and after it had been for ſome time expoſed 
the action of fire, the arſenic acid remained pure 
| ſolitary in the bottom of the retort. 

Dergman obſerves, that the ſpecific gravity of arſenic 
ies from that which diſtinguiſhes it in the me- 
lic ſtate, to that which belongs to it when an acid: 
e following are the gravities which he aſcribes to it 
Its various modifications: regulus of arſenic 8, 308: 
eous oxide of arſenic, 5,000 : white oxide of arſe- 
706: arſenic acid, 3, 391. 

rlenic is made uſe of in ſeveral of the arts, more 
cally in Arſeniate of potaſh is likewiſe 
N 3 


[l retain. It is doubtleſs by acquiring the properties 
an acid that oxide of arſenic becomes of a fixed na- 


id cauſes it to melt into a tranſparent glaſs : it com- 


uſed ; - 
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uſed ; and M. Baume has long manufactured it * 
the purpoſes of the arts. | © | 
The facility with which oxide of arſenic diflolye 
water, or any aqueous fluid, renders it a yery Canper, 
ous poiſon. The following ſymptoms appear when 
perſon has taken this poiſon : His mouth becomes dy, 
his teeth are ſet on edge, and his throat contracted; u 
has an involuntary ſalivation, and an acute pain in hj 
ſtomach : he feels an extreme thirſt and nauſeas, 2 
vomits ſlimy bloody matters: he feels at the ſame tim 
very intenſe colic pains ; his body is bedewed with 
cold ſweat, and he is agitated with convulſions. Theh 
ſymptoms are ſoon followed by death; and oxideq 
arſenic is known certainly to have been the cauſe) 
examining the aliments in which it is ſuſpected to ha 
been given. The preſence of the poiſon is detem 
ned by drying part of thoſe aliments, and throwing} 
on burning coals: if impregnated with arſenic it a 
hales a white ſmoke, having a ſtrong ſmell of garlic 
It was formerly the practice to make perſons pail 
ed with arſenic drink milk, or ſome mucilaginous| 
quid or mild oil, with a deſign to relax the viſcera, al 
to diſſolve and carry off moſt of the arſenical pail 
Navier, a phyſician at Chalons, who has labouredt 
diſcover ſome remedy capable of counteraCting tl 
poiſonous effects of oxide of arſenic, has found a m 
ter which combines with this ſubſtance in the hum 
way, ſaturates it, and almoſt totally diveſts it of is cc 
ſticity. That ſubſtance is calcareous or alkaline | 
phure; and this ſulphure is ſtill better for the pur 
if it be impregnated with a little iron. A ſolution 
oxide of arſenic decompoſes ſulphures without exhl 
any ſmell : the oxide combines with the ſulphut 


form orpiment, entering at the ſame time into Wh 
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ich the iron, if the ſulphure contain any. Navier 
preſcribes a dram of liver of ſulphur in a pint of water, 
o be taken in glaſſes, or five or fix grains of dry ſul- 
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they have very happy effects in removing the tremors 
ind paralytic affections, which are the uſual conſe- 
ences of taking arſenic, and end in conſumption and 
jeath. Navier likewiſe approves of the uſe of milk, 
becauſe it diſſolves oxide of arſenic as well as water; 
but diſapproves of oils, becauſe they do not diſſolve it. 


Wen hure of potaſh in pills, with a glaſs of warm water | 
Mgt: 3 each pill. When the firſt ſymptoms are remo- 
I red, he recommends the- uſe of ſulphureous mineral | 
44 ters. From his own experience he informs us, that 
a] | 
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founding of theſe matters has produced that contrariey 


à very few ſpecimens in the cabinets of the curiou 
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Of Molybdena, and the Molybdic Acid. 


FE give the name of molybdena to a new fenj 
metal diſcovered by M. Hielm, which is dd 
tained from the mineral ſubſtance known by the fant 
name. This ſubſtance is not to be confounded vil 
common lead ore, plumbago, or the matter of the bla 
pencils uſed in drawing, which is at preſent known u. 
der the peculiar name of carbure of iron. The can 


which appears in the reſearches of all the chemiſts v 5 
have examined them from Pott to Scheele. It is to 95 
obſerved, that carbure of iron or plumbago is mud " ro 


more common than molybdena, of which there are bit "I 


ilier, 

parklir 
netal, « 
een o 


and that therefore the experiments of chemiſts, exceſt 
thoſe of Meſſrs Quiſt and Scheele, have been almoſt i. 
ways made on the former. 


It is very difficult to diſtinguiſn the one from the 
other 


— 
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tber by external appearance. Molybdena, howeyer, 


onũſts of hexagonal ſcaly laminæ of various ſizes, and 
zarce adhering together. It ſpots the fingers, and 


reduced to a powder, —which, however, its elaſticity 
enders difficult to be done—the powder is bluiſh : it 


des, NOT has a granulated contexture like plumbago. 
dcheele's proceſs for pulveriſing ore of molybdena was, 
o throw a little ſulphate of potaſh into a mortar toge- 
her with this ore, and afterwards to waſh the powder 
ith warm water, which carried off the ſalt, leaving 
he ore pure. The analyſis of this ore, effected in va- 
jous ways, ſhows it to be a compound of ſulphur with 
he ſemi- metal which we are conſidering : but it is very 


fenjs 
1s ch. 
ſame 
| with 
black 


trious Scheele could not reduce this ſemi-meta], either 
vith black flux and coal, or with borax and coal, or 
ith oil. Bergman informs us, that M, Hielm was more 
ucceſsful, and obtained ſo much of the ſemi- metal as 
o be able tp diſtinguiſh its properties; but ſince that, 


yum. 
. Hielm has publiſhed nothing concerning the matter 
ati imſelf, | 
$ who M. Pelletier, in his experiments concerning the re- 


Iuttion of the oxide of molybdena, and the nature of 
he molybdic acid, could never obtain a lump of mo- 
ybdena ; what he obtained was a friable, blackiſh, ag- 
glutinated matter, of a metallic luſtre : through a mag- 
iter, it appeared to conſiſt of ſmall, round, grey, 
parkling grains, which M. Pelletier takes to be the 
netal, or pure molybdena. Manganeſe has never yet 
een obtained in any other form but that of ſmall 

grains 


to be 
much 
re bf 
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alt A. 


m tht 
other 


6 


feels rather more greaſy than the other ſubſtance: it 
eaves bluiſh or filver grey marks upon paper. When 


pay be cut with a knife; it does not break into _ 


lifficult to obtain the ſemi-metal ſeparate. The illu- 
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ſiemi- metal has been found to poſſeſs. It is grey, af 
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grains. The following are the properties which thi | 
oth! 
eedlt 
ed , 
pf me 
teriſtic 
00 ex 
ybdic 
Thi 
ith f 
and tl 
Sev 
on thi 


_ conſiſts of ſmall agglutinated brittle grains, which 
very infuſible. When heated in the air, it is re 
into a white volatile oxide, which, like oxide of aq; 
mony, cryſtallizes by ſublimation into ſparkling neal 
led priſms. * This oxide becomes acid when it is fy 
faturated with oxigene, forming that ſaline ey 
which is ſo well known from Scheele's reſearches. Th 
nitric acid. eaſily calcines molybdena, converting it in, 
to a white oxide, or even into the molybdic acid, (1 
ide of molybdena becomes blue and ſparkling when th 
reduced to a metallic ſtate. Alkalis, with the help d 


heat, oxidate and diſſolve this ſemi-metal. It may k he m 
mixed with lead, copper, iron, and filver ; the ni 
tures thus made up are granulated, greyiſh, and yey 15 
friable. Laſtly, in union with ſulphur, it forms fil. piner 
phure of molybdena ; a compound which is entirely th 15 
ſame with the ore of this metal, improperly known hy molyl 
the name of molybdena and potelot. As this laſt is the = 
ore on which Scheele made his experiments, and as f pato 6 
is from this mineral, which is much better knom and c 
than the metal which it contains, that he prepared the id, 
molybdic acid, we ſhall examine its properties mon in 
dude 


particularly. 


When native potelot, or ſulphure of molybdena, is er.. 


poſed to fire in an open veſſel, it exhales ſulphur, and vn 
evaporates almoſt totally in white ſmoke. When hea y 1 
ed in a ladle with the blow-pipe, it gives out the lam: [that 1 
ſmoke; which is condenſed into yellowiſh cryſtallue of nit 
laminæ, and aſſumes a blue colour when brought int 8 
contact with combuſtible bodies. NM. Pelletier, up 2 
galcining ſulphure of molybdena in a crucible, vid Co G 
e olu 


and 
pure 
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other erucible covering it, obtained white ſparkling 
eedled cryſtals, reſembling that matter which is call- 
d. ver flowers of antimony. This ſublimated oxide 
f molybdena poſſeſſes all the diſtinguiſhing charac- 
leriſtics of an acid; but this would be too tedious, and 
00 expenſive, a proceſ for the preparation of the mo- 
ybdic acid. 
The ſaline earths and the fixed alkalis, when melted 
ith ſulphure of DOE, diſſolve both the ſulphur 
und the metal. 
Several of the acids produce remarkable alterations 
bn this ore. The ſulphuric acid, concentrated, reduces 
he metal to an oxide, giving out a quantity of ſulphu- 
reous acid by the way of ebullition. 
The muriatic acid has no power of acting on this 
mineral. | 
The acid of arſenic, when diſtilled with ſulphure of 
molybdena, is robbed of its oxigene, which combines 
Sith the ſulphur to form ſulphureous acid, volatilizes 
liato orpiment with the remaining part of the ſulphur, 
and changes part of the molybdena into molybdic 
2cid, leaving, however, moſt of it ſtill in the metal- 
lie ſtate, From this experiment M. Pelletier con- 
eluded, that molybdena is in the metallic ſtate in its 
gre. 
On diſtilling 30 ounces of nitric acid, diluted in wa- 
ter with an ounce of molybdena at 5 different times; 
that is, 6 ounces of the acid at a time, a great quantity 
of nitrous gas is diſengaged, and there remains in the 
retort a white powder ; which muſt be waſhed with a 
ſuffcient quantity of cold diſtilled water, in order to 
carry off what remains of the extraneous acid, and is 
ſoluble at that temperature: fix drams and an half of 
pure mo]ybdic acid remains after this edulcoration. 
2 Scheele, 
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204 Molybdena, and the Molybdic Acid. 

Scheele, to whom we owe this diſcovery, gives it y 
His opinion, that the nitric acid on this occaſion ſeing 
the phlogiſton, and flies off in red vapours. It likeyig 
burns the ſulphur of the molybdena; for which n 
ſon, the water uſed in waſhing the acid of molybde. 


by evaporation in a concentrated ſtate, ſtill retainin, 
however, a little molybdena in ſolution: that ſubſtance 
communicates to the evaporated liquid a ſparkling bit 
colour. My opinion is, that in this inſtance, and in al 
others in which nitric acid, being diſtilled on any fu. 
ftance, reduces it to an acid, the nitric acid is decom. 
poſed ; and that the diſengagement of the nitrous gy 
and the formation of the ſulphuric and the molyhdic 


acids, are owing to the oxigene of the nitric acid being 


ſeparated and fixed in the molybdena. 

The molybdic acid obtained by the ſame proceſs i 
in the form of a white powder; its taſte faintly acid 
and metallic. When heated in a ladle with the blos. 
pipe, or in 2 crucible with acceſs of air, it js volatilizel 
in a white ſmoke, which condenſes into needled ch. 
ſtals, and part of it fixes on the ſides of the er. 
cible. Even after edulcoration it retains a portion d 
A e e acid: which may, however, be complete. 
ly diſengaged from it by the application of a ftrong 
heat. 

This acid is ſoluble in boiling water; Scheele diſſol 
ved a ſcruple of it in 20 ounces of water. The taſte d 
this ſolution is ſingularly acid, and almoſt metallic: it 
reddens tincture of turnſole, decompoles a ſolution d 


ſoap, and precipitates alkaline ſulphures, or /ivers 
fulphur : 
_ expoſed to cold. 


it becomes blue, and loſes its confiſtency whe! 


The concentrated fulphuric acid, with the help 0 
heat 
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eat, diſſolves a large proportion of the molybdic acid. 
his ſolution, when cooled, becomes thick, and aſſumes 
beautiful blue colour. "Theſe two phænomena may be 
zuſed to diſappear by heating, but they appear again 
hen the liquor is again cooled. If this combination be 
;poſed to an intenſe heat in a retort, the ſulphuric a- 
id will volatilize, leaving the ene acid dry in 
le bottom of the veſſel. 


bde. 
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unp, 
Ance 


blue WW The nitric has no power of acting on the Adil 
in al id. 5 1 

ſub. WY The common muriatic acid diſſolves a large propor- 
com. on of it. This ſolution affords a deep blue reſidue 


then it is diſtilled to dryneſs: the reſidue, if urged 
ith heat, is ſublimed, and one part of the ſublimate is 
hite, the other bluiſh. The ſublimate is liable to de- 
quiate, and tinges metals : the muriatic acid is oxi- 
nated when it paſſes into the receiver. It is eaſy to 
nceive, that in this operation the muriatic acid de- 
ves the molybdic of part of its oxigene; and of con- 
quence part of the molybdic acid paſſes into the ſtate 
molybdena. 
The molybdic acid, with the help of heat, decom- 
pſes the alkaline nitrates and muriates, by diſenga- 
ng their acids, and combines with their baſes to form 
utral ſalts ; the properties of which Scheele has not 
ly 3 This acid likewiſe diſengages the car- 
nic acid from the three alkalis, and forms neutral 
ts with their baſes. | 
Though Scheele does not make us acquainted with 
| the properties of theſe neutral ſalts, to which we 
Nee the names of molybdates of pota/h, of ſoda, of am- 
mac, Sc.; yet he takes notice of three of them, 
hich may be uſed as general characteriſtics. ' He has 
ſerved, 1. That fixed alkali renders the molybdic a- 
cid 
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cid earth more ſoluble in water. 2. That the ſame io 
hinders the molybdic acid from being volatilized ly 
| heat. 3. That molybdate of potaſh is Preclpitated hy 
cooling in ſmall granulated cryſtals ; and that it mayh 
alſo ſeparated from its ſolvent by the ſulphuric . th 


muriatic acids. 


The molybdic acid decompoſes barytic ſulphate 
nitrate. The barytic molyÞdate formed on theſe oc 


fions is ſoluble in water. 


The molybdic acid appears to decompoſe ſulphate 
potaſh in part; and Cllzngages from it by a ſtrong hex 


a little ſulphuric acid. 


The molybdie acid diffolyes ſeveral metals, and 2 
ſumes'a blue colour, in proportion as it gives up t 
them a part of its oxigene, It precipitates various n 


tallic ſolutions, &c. 


Molybdena, and the Molybdic Acid. 
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o H A P. VII. 


Of Tungſten, and the Tunſtic Acid. 


HAT mineral which the Swedes call zungſten, and 
| to which ſeveral naturaliſts, and particularly 
ergman in his Sciagraphy, have given the name of 
nderous ſtone, lapis ponderofus, has been conſidered by 
ronſtedt as an iron ore, and has received from him 
e denomination of ferrum calciforme, terrd quũdun 
ynitd intime mixtum. Moſt of the German natura- 
s have reckoned it among the tin ores, under the 
me of white tin cry/tal, or zinn-ſpath ; and in almoſt 
cabinets of natural hiſtory it is ranked as a kind of 
1 . 

No ſtrict analyſis of this mineral had been made be- 
e Scheele attempted it. That chemiſt, on exami- 
0g this pretended tin ore, diſcovered it to conſiſt of a 
culiar acid in combination with lime. Bergman 
ade a ſeries of experiments on this matter with the 
c relults, This diſcovery was made in the year 
. Thoſe two Swediſh chemiſts were induced, 
from 
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from an examination of the properties of this min 
to think the acid which they found it to contain by 
metallic nature. 5 

vince that period; Meſſrs D*'Elhuyar of the Ro | 
Society of Biſcay, M. Angulo of the Academy of V 
ladolid, and M. Crell, have repeated the Swediſh che 
miſts? experiments with the fame reſults. From gi 
we have already faid of this natural falt and its ; 
the reader will have perceived, that what the Sev 
call tungſten, is a ſalt formed by the union of the ty 
ſtic acid with lime: we apply the name tungſz 1 
the ſemi-metal which appears to be the baſe of t 
acid, calling this ſpecies of ore ate of m 
. d' Elhuyar of the Biſcayan Society; mr 
covered, that wolfram, which was formerly thoughtt 
be an ore of poor iron, is a combination of the tunk 
acid with iron and manganeſe. They have obtain 
peculiar regulus of this mineral. The wolfram wii 
they have analized was from the tin- mine of Linwal 
It appears in compreſſed hexahædral priſms; it hast 
metallic luſtre; its fracture is foliated; and it may 
cut with a knife. It contains in the hundred ver 
22 parts of black oxide of manganeſe, 12 of oxide 
iron, 64 of tunſtic acid, and 2 of quartz. Native - 
ſtate of lime from Schleckenwelde in Bohemia contai 
according to thoſe gentlemen, 68 pounds of tunſtic at 

o of lime. 
8 are the two known ores of the new ſemi-me 
which we call twng/ten., Meſſrs d'Elhuyar mi 
ed one part of wolfram with four parts of cat 
nate of potaſh ; they lixiviated that mixture; 
water diſſolved the tunſtate of potaſh ; and, 1 
the nitric acid, they precipitated the tunſtic ac 
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yellow powder. This precipitate, when put into a 


lacible with charcoal, and urged with fire, afforded a 
etallie button, conſiſting of a number of {mall friable 


ö baules. The following are the properties which they 
of M cerved in this new ſemi- metal: Its ſpecific gravity 
im M conſiderable, but never above 17:6; it appeared 


he very infuſible, even more ſo than manganele ; it 
«« inſoluble in the three ſtrongeſt acids, and even in 
e nitro-muriatic acid; it entered readily into combi- 


che ul tion with ſome metals, particularly with iron and ſil- 
gſten 1 on the properties of which it produced a fingular 
of ange: it was eaſily reduced to an oxide, and its ox- 


e was yellow, but changed to blue when expoled to 
at, and was inſoluble in acids, but ſoluble in alka- 
and remained diſſolved in water, when triturated 


ought (Wiſh it, in imitation of an emulfion. Though ſome of 
e tun eie characteriſtics be analogous with thoſe of molyb- 


na, as Bergman and Scheele had before obſerved in 
Er experiments on the molybdic acid; yet taken all 
tether, they may be allowed to diſtinguiſh tungſten 
a peculiar ſemi-metal. But many more experiments 
n have yet been made are neceflary to make us ful- 


m whi 
inwald 
it hast 


t may! 
d wen ecquainted with its properties. Thoſe chemiſts who 
oxide e turned their views to this object, have made many 


re experiments on native tunſtate of lime than on 
Þ {cmi-meta]l obtained from it by Meſſrs d' Elhuyar. 
order to give a full account of their difcoveries con- 
ing this mineral, it will be neceſſary for us to in- 
for ſome time on its properties. 
Native tunſtate of lime is ſtill but very ſcarce. It is 
Ind in the iron mines of Bitſberg, and in the tin- 
nes of Schleckenwalde in Bohemia; and moſt of the 
ite tin cryſtals of Sauberg, near Ehrenfriendersdorf 
tunltate of lime. Beſides, on aſſaying the white tin 
OL, II. O eryſtale 
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cryſtals preſerved in cabinets, in a way which we (bal 
deſcribe, we find among them ſome ſpecimen; ; 
this ſubſtance, which were not before ſuſpected to 
ch. a . | : 
Tunſtate of lime ſuffers no ſenſible alteration fn 
heat: the action of the blow-pipe makes it decrepitat 
and fall into duſt, but does not melt it. A blue fla 
gives it a faint colour; but nitre diveſts it of that « 
__ 8 a 1 
Boiling water has no power of acting on this met 
lic ſalt in powder; and it is abſolutely inſoluble. Th 
action of air, earths, the ſalino-terreous ſubſtances, w 
the cauſtic alkalis on this ſalt, has not yet been attend 
ed to. | 
When the ſulphuric acid is heated and diſtilled q 
tunſtate of lime, it paſſes without ſuffering any alten 
tion; the reſidue aſſumes a bluiſh colour; when li 
viated in boiling water, it affords a little calcarea 
ſulphate ; which proves that this ſubſtance conti 
lime, and that the ſulphuric acid decompoſes but aq 
{mall part of it. „ 
The weak nitric acid acts on this ſalt with the he 
of heat, but without producing any diſcernible elit 
veſcence. This acid communicates to it a yellow d 
lour, by which it is diſtinguiſhed from real tin ore, a 
decompoſes it by abſtracting the lime. About tuen 
parts of nitric acid in the ſtate of common aquatortis, 
required to effect the entire decompoſition of one f 
of calcareous tunſtate. Scheele, in performing ti 
operation, applied the nitric acid, not all at once, but 
ſeveral different times. After obſerving the action 
three parts of the weak nitric acid on one of this it 


tral ſalt, he poured upon it two parts of cauſtic amm 
| * 


prec 
rm 0f 
ated | 
e acic 
This 
pocels, 
Wi 
Ith for 
Der in 
relve | 
don it 
Ith for 
ated w 
ale to 


Wits fil 


Tungſten, and the Tunſtic Acid. 211 


e (hal 
ens 0 
I to} 


ac; the powder which the weak nitric acid turned 
ellow was rendered white by the alkali : he conti- 
ned to apply the acid and the alkali ſucceſſively till 
e calcareous tunſtate was entirely diſſolved. From 
bur ſcruples which he ſubjected to this proceſs he had 
tee grains of a refidue, which appeared to him to be 
ure ſiliceous earth. On precipitating the nitric acid 
mployed in this operation by pruſſiate of potaſh, and 
terwards by potaſh, he obtained two grains of pruſſiate 
meme iron, or Pruſſian blue, and fifty-three grains of 
„Ma: the ammoniac being combined with the nitric 
cs, id afforded an acid precipitate. In this experiment 
atten. nitric acid decompoſes the calcareous tunſtate by 
ning the lime; and the tunſtic acid thus ſeparated is 
trated by the Aids: The ammoniacal ſalt form- 
| by this laſt ſolution is decompoled by the nitric acid, 
hich has a greater affinity with the ammoniac than 
e ammoniac has with the tunſtic acid. This laſt 
conti a being much leſs ſoluble than ammoniacal nitrate, 
aſeßg precipitated gradually, as it is left at liberty, in the 
m of a white powder. That powder muſt be lixi- 
ated with cold diſtilled water, in order that the tun- 

Wi: acid may be obtained very pure. 
This acid may likewiſe be obtained by a different 
ocels, which Scheele employed with the ſame ſuc- 
6. One part of native calcareous tunſtate in powder 
th four parts of carbonate of potaſh are melted toge- 
er in an iron crucible ; the maſs is lixiviated with 
tive parts of boiling water; nitric acid is poured 
jon it till it ceaſe to efferveſce; it is again melted 
th four parts of carbonate of potaſh, and again lixi- 
ted with water, and treated with nitric acid till it 
al: to efferveſce: there now remains nothing but a 
"Mo aliceous earth, all the tunſtic ſalt being de- 
* compoſed. 
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| compoſed... In fact, during the fuſion, the potat f 
united with the tunſtic acid, forming: with it a * | 
har neutral ſalt; while the carbonic acid, combin 
with the lime, converts it into chalk. When the 
melted maſs is lixiviated, the water diſſolves the in 
fate of potaſh, which is much more ſoluble thy 
chalk, and the chalk remains alone. The nitric i 
employed after the water diſſolves the chalk with c 
ferveſcence, without affecting that portion of the c. 
careous tunſtate which the four former parts of the i 
kali have failed to decompoſe. At the ſecond open 
tion, the ſalt having been completely decompoſe 
by the four former parts of carbonate of potaſa, the i 
tric acid carries off all the chalk ; fo that by mean d 
the eight parts of fixed alkali and a little aquafini 
ſucceſſively applied, the principles. of the calcareoy 
tunſtate are entirely ſeparated ; its acid is united mit 
the potaſh, and its lime with the nitric acid, (uf 
precipitating the calcareous nitrate by potaſh, we lean 
what quantity of lime was eontained in the cal: 
reous tunſtate ſubmitted to the procels ; all that noi 
remains to be done is, to ſeparate the tunſtic ail 
from the fixed alkali. To effect that, the proceſs d 
fcribed in the former experiment is employed, Af 
ficient quantity of nitric acid is poured into the lis 
vium of the melted mixture of tunſtate of lime wit 
carbonate of potaſh ; The lixrvium. becomes tt 
bid, and thickens ; becauſe as the nitric acid hs 
greater aflinity than the tunſtie with the fixed alu 
the tunſtic acid is precipitated in powder, while thel 
quor ftill retains the nitre in ſolution. The precipita 
is waſhed with cold water; and the tunſtic acid is 
obtained pure jn the form uf a white powder, 25 in 
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1 ormer operation. This proceſs is even preferable to 
„be former, as being eaſier, and leſs expenſive. 

rue muriatic acid acts on calcareous tunſtate in the 
Ene manner as the nitric acid, decompoſing it with 


qual energy; and as it communicates to it a yellower 
polour, Bergman recommends the uſe of it, for aſſay- 


a vg and examining this earthy ſalt. 
N The tunſtic acid obtained by any one of theſe three 
' proceſſes, appears, as we have already mentioned, in the 


orm of a white powder, When expoſed to the action 
f the blow-pipe, it becomes yellow, brown, or black 
ut without melting or being volatilized. It diffolves 
n 20 parts of boiling water. The ſolution has an acid 
afte, and reddens tincture of turnſole. 


hich is abſolutely inſoluble in water; with magneſia 
forms another ſalt ſcarcely ſoluble. 
When a ſolution of this acid is poured into lime wa- 


heele thinks this precipitate to be regenerated calca- 
20us tunſtate. 

The tunſtic acid, when ſaturated with potaſh, af- 
ords a falt, which is precipitated in very ſmall cryſtals, 
de form of which is not certainly known. Scheele ſays 
othing of the combination of this acid with ſoda. Ac- 
ding to him, it forms with ammoniac a ſalt in ſmall 
elles. When this ammoniacal tunſtate is expoſed to 


J Wit in a retort, the ammoniac eſcapes, and the tunſtic 

; Wd remains in a dry yellowiſh powder: the ſame falt 
pl * 2 

5 compoſes calcareous nitrate to form tunſtate of lime. 


When the tunſtic acid is heated with the ſulphuric 
id, it aſſumes a bluiſh colour; with the nitric and the 
uriatic acids it changes to a citron yellow: it commu- 
Q 3 nicates 
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* 
— 


The tunſtic acid appears to form with barytes a ſalt 


r, it produces a ſmall portion of precipitate, which 
ay be conſiderably increaſed by applying heat. 
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nicates a green colour to alkaline ſulphure, and Precipi, 
tates it. Scheele has not determined to what cau(g | 
theſe changes of colour are owing. 

That chemiſt, obſerving that the tunſtic acid is eaſih 
coloured by combuſtible bodies, as alſo that, like by 
rax, it communicates a blue colour to vitreous fluxz 
heated this acid with lintſeed oil in a crucible: buthe 
obtained no metal by this proceſs, only the acid yy 
blackened, Bergman,. however, concludes from the 
1 gravity of this acid being ſo conſiderable, from its 
| |= | louring inflammable bodies, and from its being liabe 
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it. to precipitation by Pruſſian of potaſh, or Pruſſian ally 
(1158 li, that it is originally of a metallic nature. 

48 We have mentioned the proceſs by which Me 
#8 d'Elhuyar reduced the tunſtic oxide obtained from Wy, 
1 . fram into metallic globules; and the metallic nature d 


this acid can no longer be conſidered as problematic 
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ical OBALT or cobolt is a ſemi-metal of a white co- 


lour, inclining a little to red, of a fine cloſe 
grain, very brittle, and eaſily reducible to powder by 
the action of a peſtle. In the hydroſtatic balance, it 
loſes about an eighth part of its weight. Its ſpeci- 
fic gravity is, according to Bergman, about 7,700. It 
ryſtallizes in bundles of needles, arranged one over 
another. | 

Cobalt has never been found in nature in a pure 
and native ſtate ; it is almoſt always in calx, and com- 
bined with arſenic or its acid, with ſulphur, with 
ron, &c. The following are the principal ſpecies of 
obalt, diverſified by variety of combination, as they 
haye been arranged by Bergman and Mongez. 

1. Native cobalt united with arſenic. This is a ſo- 
Id, grey, ponderous ore, ſomewhat brilliant and gra- 
ulated in its fracture: it gives fire with ſteel, and be- 
omes black when expoſed to fire, The nitric acid 
I diſ- 


a! 


22 


— 


— — 


A ” 6, hs "4K fu 7 1 BAITS 2 2 . be, OI 
- * — cv» — —— — — 
* * - - —— > = 4 
FETT 7 
——— 5 2 — Ws 
— Aon 


e 


——— —y—„— — 
1 — opt = 
ne 3 ns ma py one 
dy r r 


rr 
2 5 2 


— — — 


— 


n 
0 


— 


. 


. a 


— : - 
— 
TP . 


= po 3 a — 
: Fs * — 

* * . foe >» — i 

2 £ In Ds A 
> —= — POET TT We DD EO 2 
. e — 83 

2 — — = — CET — 
323 — - 
. 5 — 


—— a3g 
FEE mu ens ot Gi re I: 


_ ores; it generally gives fire with ſteel. 
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diſſolves it with efferyeſcence ; with the muriatic Neid 
it forms a ſympathetic ink. 

2. Cobalt in the ſtate of an oxide. This Oe 
which appears to be cobalt oxidated by acids, is on 
monly of a blackiſh grey colour, ſometimes reſemblig 
lamp-black, generally friable, and pulverulent, | 
ſtains the r ; When compact, its fracture EXhibit 
roſe-coloured fpots. Sometimes it reſembles the {, 
riæ of glaſs; a circumſtance which has led ſome naw, 
raliſts to give it the name of vitreous cobalt ore, When 
this ore is pure it contains no arſenic ; but it is oft 
mixed with martial ochre. _ 

3. Cobalt in combination with the acid of arſeni 


U, and 
obalt ri 
Aide: 
ur and 
ucible 


rely me 
flowers of cobalt, red, raſe coloured, or coloured le is 1 
peach bloſſoms. The acid of arſenic which BergnuWWontains 
and M. Mongez have diſcovered in this, ſubſtane Wrmi-me' 


gives it its colour. This ore is either in maſſes or i 
powder, or in a ſtriated effloreſcence or in four-fidel 
priſms, with ſummits of two faces. In fire, it gu 
dually loſes its colour as the arſenic acid is iſen 
gaged. 

4. Cobalt ore united with iron and the fulphurg 
acid; ſpecular cobalt ore. It has been very 1mpropel 
ly called fſulþhureous cobalt; for it contains no fulphut 
but a little of the ſulphuric acid. This ore is whit 
or grey, very brilliant, and the richeſt of all cob 
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5, Cobalt combined with ſulphur, arſenic, and im 


This mineral bears the name of white or grey cob In ope 
ore; it is of a whitiſh grey colour, and cryſtallized iin the 
complete or truncated cubes, ſo as to form ſolid fig and v 
of fourteen, eighteen, or twenty-fix facets. Its frau minate 
is ſparry and lamellated. On its ſurface it ſometineſ g chimne 
exhibits dendrites in leaves reſembling fern: In ißt con 


ſtate 


9 
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late it is called init cobalt ore. White cobalt ore is 
ut ſeldom regularly cryſtallized, but its character may 
e always diſtinguiſhed by its whitiſh grey eolour, its 
pecifie gravity which is leſs than that of the preceding 
ccies, and the red effloreſcence which almolt always 
ppears on its ſurface. 

In aſſaying cobalt ore, it is firſt pounded and waſh- 
d, and afterwards roaſted to ſeparate the arſenic. The 
obalt remains in the ſtate of a lighter or deeper black 
xide: this oxide is mixed with three parts of black 
ur and a little marine falt : it is melted in a covered 
acible with the heat of a forge fire: when it is en- 
rely melted, and the matter perfectly liquid, the cru- 
ible is then cooled; as it cools, the matter which it 
bntains is gently ſtirred, in order to precipitate the 


r 0 cttom of the veſſel. This button ſometimes conſiſts 

de two metallic matters, its upper part conſiſting of 

bat, and the under part of biſmuth : a Wight blow 
leich an hammer ſeparates the two. 


Modern mineralogiſts, particularly Bergman and Mr 
ryan, propoſe the nitric acid for aſſaying cobalt ores. 
hat acid diffolves both iron and cobalt. Theſe mat- 
rs are precipitated with carbonate of ſoda, and the 
ecipitated cobalt is diſſolved by the acetous acid. 
Wlictier recommends the melting of cobalt ores with 
Irce parts of potaſh and five of powdered glaſs, as a 
bod way of determining their colouring power. 

[n operations in the great. way, cobalt is never obtain- 
in the metallic form. After the cobalt ore is pound- 
Land waſhed, it is next roaſted in a furnace which 
munates in a long horizontal flue, ſerving inſtead of 
chimney. In this flue the ſublimated oxide of arſe. 
C1 condenſed and melted into glaſs, which is fold 


in 


mi-metal, which is accumulated in a button at the 
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weight. When this mixture is expoſed to an intent 


ſubſides, being larger grained, is called coarſe au 
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in commerce under the i improper denomination of whip! 
arſenic. If the ore happen to contain a little biſmuth 
that matter, being very fuſible, falls to the bottom of 
the furnace, and the cobalt remains in the Rate q; 
dark grey oxide, which is called zaf#e. The affe i 
commerce is never pure; it is mixed with a quantiy 
of pulverized flint, amounting to three times its on 
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heat, it melts into a dark blue glaſs, known under th 
name of ſinalt. This ſmalt is ground to powder i 
mills, and diluted in water: the firſt portion whid 


the water is decanted off while it is ſtill turbid, andi 
fords a ſecond precipitate; it is thus decanted for fax 
times ſucceſſively, and at each time gives a finer preciſ 
tate than before; the laſt precipitate is the fineſt ofal 
and is improperly called azure of four fires. This un 
is uſed in ſeveral of the arts for communicating a bly 


colour to metals and glaſſes, &c. | 
The zaffre of commerce, when melted with thr 


times its own weight of black flux, a little tallow, al 
a little marine ſalt, affords the ſemi-metal imprope 
known by the regulus of cobalt. It is very difficult 
reduce zaffre : A great quantity of flux mult be e 
ployed, and care muſt be taken to keep the crucil 
long enough red hot, in order that the matter may! 
come very fluid and ſettle, and in order too that t 
ſcoriæ may melt into a blue glaſs: the cobalt is the 
precipitated and accumulated under the ſcoriæ in 
metallic button. 
When cobalt is expoſed to fire, it does not melttl 
it becomes very red. This ſemi-metal is very difhel 
of fuſion, and appears very fixed in the fire: it 80 
known even whether it would be poſlible to vol 


H in cloſe veſſels ; but we know, that when ſuffered to 
ol lowly, it cryſtallizes into needled priſms, diſpoſed 
ne over another, and bundled together: as M. Mon- 
er has obſerved, they bear a pretty exact reſemblance 
| 1 maſs of baſaltes crumbled down into pieces. All 
bat is neceſſary in order to ſucceed in effecting this 
ryſtallization is, to melt a quantity of cobalt in a cru- 
ible till it ſuffer a kind of ebullition, and then, taking 
e veſſel out of the fire, to ſet it upon one fide, as ſoon 
the ſurface of the ſemi- metal which it contains be- 


names fixed. This inclination of the veſſel cauſes that 
ert of the metal which is {till in a ſtate of fuſion to 
dun off, while that which adheres to the ſides of the 
fofWefſel in a kind of gæode, formed by the cooling of the 
races of the cobalt, is fringed” with priſmatic cry- 
fas piled together. 

un When melted cobalt is expoſed to the air, it is in a 


hort time covered over with a dark and duſky pellicle, 
hich is nothing but an oxide of this ſemi-metal, 


tu med by its combination with the oxigene of the at- 
, uiWoſphere., When a large quantity of oxide of cobalt 
pa wanted, it may be produced more readily by redu- 


ing the ſemi- metal to a powder, and expoſing it in a 


allow veſſel under the muffle of a cupelling furnace, 
ü ring it conſtantly to change the ſurfaces. This pow- 
y | er, after being kept red hot for ſome time, loſes its 
t liancy, gains an increaſe of weight, and becomes 


ack, The utmoſt force of fire is requiſite to melt 
lis black oxide of cobalt into a deep blue glaſs. 
Cobalt is tarniſhed a little in the air, but ſuffers no 
Wury from the attacks of water. This ſemi-metal 
bes not. combine with earths, but its oxide unites with 
u en by fuſion to form a very fine blue glaſs, which 
intenſity of fire can render volatile. This property 
of 
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of oxide of cobalt renders that ſubſtance very uſeful u 


ſia, and lime act upon cobalt. Alkali diſſolved in Wy 


All the acids diſſolve this 'ſemi-metal, but with w 
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painting enamels, porcelain, and pottery. 
We know not well in what manner barytes, magny 


ter produces an evident alteration upon it; but the i 
terations which it ſuffers from the ſeveral alkalis hy 
not yet been ſufficiently attended to. 


metal and the ſtate of the acid. 

The ſulphuric acid muſt be concentrated and boiling 
diffolve cobalt. This ſolution is effected in a glaſs phi 
or a retort. When the acid is almoſt totally evaporaty 
into ſulphureous gas, the refidue is waſhed ; one pat 
of it diſſolves in the water, communicating to it a t 
or a greeniſh colour; this is ſulphate of cobalt: tþ 


rious phenomena, according to the ſtate of the (ni 


reſidue is cobalt oxidated by the acid, the oxipened dbalt i1 
which has entered into combination with the ſem ue ” 
dnize, 2 


metal. M. Baume aſſerts, that when the ſulphuni 


ſolution of cobalt is ſufficiently evaporated and cool d by t 
it affords two ſorts of cryſtals; the one ſort ſmil de fulp 
white, cubic cryſtals; the other ſpecies, ſquare gra li b 
iſh cryſtals, ſix lines in length, and four in breadb|iiF"* the 
The laſt of theſe he takes to be ſulphate of cobalt : th fely dif 
former owe their formation to ſome other metall The x 
matters in union with the cobalt. The cryſtals of i Id, but 
phate of cobalt which are moſt frequently obtimi Pert 
in the form of ſmall needles, and which M. Sage «AF the o 
ſcribes as rhomboidal, tetrahædral priſms, terminating,” " lo 
in a dihedral ſummit, with rhombic faces, are lid ſben th 
to decompoſition by fire; the reſidue is oxide of cob E It 
not reducible by itſelf. Barytes, magneſia, lime, . all r 
the three alkalis, likewiſe decompoſe this ſalt, and pt 3 


IN 


eipitate the cobalt in a roſe- coloured oxide: 190 oral 
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cobalt diſſolved in ſulphuric. acid, afford, when 
ecipitated by pure ſoda, about 140 grains of a preci- 
itate; and when precipitated by carbonate of ſoda, 160 
zins. This increaſe of weight is owing to the com- 
"ation of the oxigene of the fulphuric acid with the 
bbalt ; in the ſecond inſtance, the carbonic acid com- 
ning with the oxide of cobalt likewiſe contributes ta 
+ increaſe of its weight. The ſulphuric acid, diluted 
q water, acts on zaffre, and diſſplving part of it, forms 
ith it ſulphate of cobalt. 
The nitric acid diſſolves cobalt with es. 
Iich the help of a moderate heat: as the oxigenous 
rinciple of the acid unites with the cobalt, a quantity 
nitrous gas 18 diſengaged. When the ſolution. is ſa- 
rated, its colour is a roſe brown or a bright green: 
hen evaporated by a ſtrong heat, it affords nitrate of 
dbalt in ſmall bundled needles. This falt is very 
able to deliquiate : On coals it boils, but does not de- 
dnize, and leaves a deep red oxide. It is decompo- 
d by the fame ſaline intermediates which decom- 
ſe ſulphate of cobalt. If, on theſe occaſions, more 
F:li be added than what is neceſſary to precipi- 
te the oxide of cobalt, this laſt ſubſtanee is then en- 
ely diſſolved, and the precipitate diſappears. 
The muriatic acid does not diſſolve cobalt when 
pd, but with the aſſiſtance of heat it diſſolves a cer- 
in portion of it. This acid acts with more vigour 
| the oxide of the ſemi-metal, forming a reddiſh 
own ſolution, which, when heated, becomes green. 
Then this ſolution is evaporated and highly concen- 
ted, it affords muriate of cobalt, which cryſtallizes 
mall needles, and is very liable to deliquiate. Heat 
Mmunicates to it at the firſt a green colour, and af- 
Wards decompoſes it. 
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cobalt ſomewhat eaſier than the pure muriatic acid, bu 
has been long known by the name of ſympathetic in 


ed with this ink, though inviſible when cold, 2ppean 
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ſupernatant liquor by a filter, the borate of cobalt 
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Aqua regia, or the nitro-muriatic acid, Cifſohe 
not with ſuch energy as the nitric acid. This ſoluting 
and is not viſible till it be heated. Writing perfom 


when heated of a beautiful ſea-green colour, but dilay 
pears again when the paper becomes cold. This yy 
perty belongs to the ſolution of oxide of cobalt in i 
muriatic acid. The nitric acid, which is part of t 
compoſition of aqua regia, ſerves no other purpoſe by 


that of helping to diſſolve the cobalt, and to maintii the 1 
it in ſolution. The green colour which cobalt ink this ſ 
plays when heated, and loſes again when it becaa We k. 
cold, was thought to be owing to a metallic ſalt via on col 
was cryſtallized by heat, but when expoſed to the e t not 
air, attracted ſo much moiſture as diſſolved it, {Murs r 
made it diſappear : but it has fince been ſhown, that an art! 
ſolution of muriate of cobalt in water, aſſumes ſame er Or © 
lour when expoſed to a certain degree of heat. our, a 
The boracic acid does not diſſolve cobalt without HM eater o 
intermedium ; but when a ſolution of borate of t acco 
is mixed with a ſolution of this ſemi-metal in any Mactice 
of the before- mentioned acids, a double decompoſtii t it 1: 
is effected; the ſoda combines with the acid in v¹ι et ca 
the metallic oxide was diſſolved, and the boracic ad Cobalt 
combining with that oxide forms an almoſt inſolubl uled to 
neutral ſalt, which is precipitated : on ſeparating tl d porec 


k. 
obtained ſeparate. | 

Scarce any of the neutral ſalts are liable to be aft 
ed by the action of cobalt. When expoſed to fire wit 
nitre, it is reduced to an oxide. Put into a red i 
crucible a mixture conſiſting of one part of cobalt vil 


two or three of nitre well dried, no detonation * (a 
; plac 
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ee; but ſeveral ſmall ſcintillations ſufficiently diſcern- 
e vill be ſeen to follow; in conſequence of which, 
int of the cobalt will be found changed into an oxide 
l a lighter or deeper red, and often of a greeniſh co- 


ur. 
This experiment, and all the reſt which have been 


ade on the reciprocal action of nitre and metallic 
atters, require to be carried farther. Cobalt does 
Wt decompoſe ammoniacal muriate. Bucquet per- 
med this experiment with the greateſt care, but did 
t obtain a particle of ammoniac. This muſt depend 

the muriatic acid having ſo little power of action 
this ſemi- metal. eo 


1 th 
1 
but 
tat 


1 
ewe know not in what manner A gas acts 
hid on cobalt. Sulphur combines with this ſubſtance, 


ot not without great difficulty; but the alkaline ſul- 


and 
hat 


e C 


an artificial ore, with facets of various ſizes, or of a 


Hour, according as the proportion of the ſulphur is 
eater or leſs. M. Baume, who has given an excel- 
nt account of this combination in his Theory and 
nfice of Chemiſtry (vol. 2. page 288 10 297), obſerves, 
at it may be decompoſed by the acids, and that fire 


ut a 


{od 


1 
fitia 


tures render this combination eaſier. The product 


er or a coarſer grain, and of a white or a yellowiſh 


m not capable of ſeparating all the ſulphur. 
Cobalt in its metallic ſtate is of no uſe ; but its oxide 
Jubi vcd to give a blue colour to glaſs, enamel, pottery, 


d porcelain, It is alſo uſed for making ſympathetic 
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diſpoſed in large plates. It yields a little to the hu 


dro 
pund : 
rg ir 
A nt 
5 | bee of 
CHAP. ©. | t it t 
itterit 

almo 
lt: th 
ces i 
ens of 
ISulph 
[muth, 
a whit 
th fact 
this ot 
it ha 
n ob 
ha kr 
mer like an elaſtic body, but ſoon breaks into ſnail eden, 
ſpangles, and is at laſt reduced to powder. In W cronſte 
it loſes one tenth part of its weight. It cryſtallize WW: w! 
to polygon priſms, which are diſpoſed in quadrangul 
ſolids, reſembling the volutes of Grecian architect 
or perfectly the fame with thoſe of muriate of ſoda, i 
has ſcarce any taſte or ſmell. | cence, 
In nature, biſmuth is generally found in a neal the fur 
form. The properties by which it is known aw oxide 
ſparkling yellowiſh colour, ſuch a degree of (of. Sor 
as renders it liable to be cut with a knife, a lamellat te of n. 
form, and a ſtrong tendency to fuſion. It is uſlMhe pro 
cryſtallized: in triangular plates arranged one above it in a 
other. I have in my poſſeſſion ſome ſpecimens of Uk certa;r 


iemi-metal, in which its cryſtals are very — OL, II 
L hero 


"FT formerly named tin glaſs, is a ſemi-met 
of a yellowiſh white colour, very ponderous, a 
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-drons. Its gangue is commonly quartzoſe. It is 
und at Scala in Neritia, in Dalecarlia, and at Schnee- 
rg in Germany. - 

A number of modern mineralogiſts doubt the exiſt- 
ce of arſenical ore of biſmuth: Some, however, aſ- 
rt it to be chatoyant, and generally arranged in ſmall, 
tering, light grey laminæ: They tell us alſo, that it 
almoſt always mixed with native biſmuth and co- 
t: the reddiſh eMoreſcence of the laſt of which ſub- 
es is ſometimes obſervable on the ſurfaces of ſpeci- 
Ens of biſmuth. 

ISulphureous ore of biſmuth, or native ſulphure of 
ſmuth, which is taken notice of by mineralogiſts, is 
2 whitiſh grey colour, ſometimes inclining to blue, 
th facets or needled priſms. The luftre and colour 
this ore are the ſame with thoſe of lead ore or gale- 
it has almoſt always ſquare facets ; but it has never 
n obſerved in real cubic fragments: it may be cut 
h a knife: it is very rare, but found at Baſtnaes in 
eden, and at Schneeberg in Saxony. : 
Cronſtedt ſpeaks likewiſe of an ore of martial biſ- 
th, which he ſays is found in cuneiform ſcales at 
nſberg in Norway. | 

Laſtly, biſmuth is ſometimes found in the ſtate of an 
Ide. It is then in the form of a granulated efflo- 
ence, and of a greeniſh, but never of a red colour, 
the ſurface of biſmuth ore. Mr Kirwan thinks 
oxide to be biſmuth combined with the carbonic 
l, Some mineralogiſts afſert, that there is a ſul- 
ite of native biſmuth mixed with this calx. 

The proceſs for aſſaying biſmuth ore conſiſts in melt- 
it in a crucible by a moderate heat, with the help 


certain quantity of reducing Dug: As biſmuth is 
OL, II * volatile, 
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upon it while it burns. The ſemi-metal then me 


this duſt volatilize, is the rapidity with which bi 
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volatile, it muſt be melted as quickly as poſſible; ny 
the beſt way of performing this operation is in dg 
veſſels, as Cramer recommends. 

It is equally ealy to melt biſmuth ore in the oy 
way. Dig a pit in the earth; cover it with pile 
wood ; ſet fire to the wood, and throw the ore, yy 
viouſly broken, upon it while burning ; ; the biſmy 
melts and runs into the pit, where it is moulded in 
an orbicular cake. In ſome places the trunk of 2 pn 
is laid on one ſide and hollowed, then covered yi 
wood; the wood is kindled, and the bifmuth thry 
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and runs through the pine into a cavity in the ext 
The liquid biſmuth is drawn from this reſervoir, u 
poured into iron or ingot moulds. 

Biſmuth ſuffers no alteration from the contad 
light: it is extremely fuſible, and melts long bell 
becoming red hot. When heated in cloſe veſleh iti 
entirely ſublimated : If left to cool flowly, it cryli 
lizes in Greek volutes. It is one of thoſe metallick 
ſtances which cryſtallize moſt readily. M. Brongni 
was the firſt chemiſt who ſucceeded in cryſtallizingi 

If biſmuth be held in fuſion, in contact with ai, 
ſurface is ſoon covered with a pellicle, which chan 
into a greeniſh grey or brownoxide, called cinder oral 
of biſmuth. By calcining nineteen drachms of bilmit 
in a glaſs capſule, M. Baume obtained twenty drach 
thirty-four grains of oxide. When biſmuth 1s mal 
red hot, it burns with a faint and ſcarcely diſcern 
blue flame. Its oxide evaporates in the form of at 
lowiſh ſmoke, which, on coming into contad vi 
cold bodies, is condenſed into a duſt of the ſame coli 
improperly called flowers of biſmuth, What m 


ice, I 
or does 
ines wi 
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ſaſſes, 11 
We kr 
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larns ; for if it be expoſed by itfelf to fire, it does not 
ublimate, but melts into a greeniſh glaſs. Geoffroy, 
he ſon, obſerved, that towards the end of the operation 
his ſublimated oxide of biſmuth is of a beautiful yel- 


pw orpiment colour. 
The grey or brown, ſublimated or vitreous oxides; 


„ Dis 

fag e combinations of this ſemi-metal with oxigene, or 
Ane baſe of vital air. They cannot be reduced without 
ae addition of a third matter, becauſe the mutual af- 
unity between the two principles of which they are 


ompoſed 1s very conſiderable. But hydrogenous gas, 
barcoal, and all organic combuſtible matters which 
e ontain both of theſe bodies, decompoſe that oxide, and 
educe it to a metal by attracting its oxigene, with 
-hich they have a greater affinity than biſmuth has. 

M. d'Arcet having expoſed biſmuth in a bowl of un- 
urnt porcelain to the heat of a furnace for burning 
hat ſubſtance, the ſemi-metal ran through a crevice 
the crucible, leaving in the veſſel a glaſs of a dirty 
jolet colour, though the biſmuth that ran out of the 
owl was yellowiſh. From this fact, and others of the 


Ag | 
ing me kind, it appears, that there is a difference between 
a, etallic glaſfes formed in the air, and glaſſes of the 


bange me matter which have not been expoſed to air du- 
ora ing their formation. 
ul When biſmuth is expoſed to the air, it is e 


rniſned, and a little whitiſh ruſt is formed on its ſur- 

ce. It ſuffers no injury from the attacks of water, 
or does it combine with earths; but its oxide com- 

Ines with all earthy matters, promoting their fuſion. 

communicates a greeniſh yellow tincture to thoſe 

aſſes, into the compoſition of which it enters. 

We know not in what manner the ſalino-terreous 

W'bſtances and the alkalis act upon this ſemi-metal. 

PF 2 Biſmuth 
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Biſmuth produces an ER a on the concentra 
and boiling ſulphuric acid, decompoſing it in part, uf 
caufi ing it to exhale ſulphureous gas. The mak þ, 
maining in the veſſel after the decompoſition of pa 
of the acid is white. What is in a ſaline ſtate may h 
ſeparated by water from that which is pure oxide a 


contains ſcarce any acid. The lixivium on being en Th 
porated affords ſulphate of biſmuth in ſmall deliqueſe biſnu 
needles. This falt may be decompoſed by fire, by bf thi 
falino-terreous ſubſtances, by the alkalis, and even hie 
water applied in a large enough quantity. K oll 
The nitric acid diſſolves bifmuth with amazing . görd 
pidity, or rather the ſemi- metal decompoſes the r uei 
by robbing it very quickly of part of its oxigene, M btain 
mixture becomes very hot, and exhales very thick rl unt: 
vapours. If this combination be effected in a pneumat. Fel: 
chemical machine, a great deal of nitrous gas 1s obtainel uckily 
and this is a very ſpeedy and convenient way of obtin ny od 
ing that gas. During the ſolution, a black powder ii.c+111; 
precipitated, which Lemery took for bitumen, but eee. 
thinks to be oxide of biſmuth very much calcined, I, ompoſ 
Baume thinks it ſulphur ; it is poſſibly charcoal. Meit in 
nitric ſolution of biſmuth is colourleſs: when high heren 
turated, it depoſites cryſtals without evaporation. E lcnut! 
poration and cooling give a nitrate of biſmuth, concen Lara 
ing the form of which chemiſts are not agreed. M. ut. 
me ſays, that this ſalt is in large needles pointed at Tue 
end. M. Sage deſcribes its cryſtals 2s tetrahzuem - 
priſins, a little compreſſed, and terminating in two d ng tin 
tuſe trihædral pyramids, the ſides of which are a rho. up) 
bus and two trapezia. By a ſlow evaporation I h great 
obtained it in very large flattened rhomboids, pt etal : ; 


fectly ſimilar to the calcareous ſpar of Iceland. ue 
Nitrate of biſmuth detonizes with a faint noiſe int 
reddiſh ſparks ; it then melts and ſwells, leaving! 


6 : | - 
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oreeniſh yellow oxide, which cannot be reduced with- 
out the addition of ſome other ſubſtance. When this 


at is expoſed to the air, it loſes its tranſparency, and 
F the water of its cryſtals eſcapes. When an attempt 1s 


made to diſſolve it in water, it becomes white and 
milky, giving a precipitate of oxide of biſmuth. 
The ſame thing happens when the nitric ſolution of 


cl WW icnuth is poured into water. Moſt part of the oxide 


Yetis ſemi-metal is then precipitated in the form of a 
en White powder called white paint or magiſtery of biſmuth. 


A ſolution of 100 grains of this metal in the nitric acid 
affords 113 grains of precipitated oxide, the increaſe 
ff weight being owing to the oxigene abſorbed. To 
obtain this precipitate very white and fine, a great 
quantity of water muſt be uſed in the preparation of it, 
The ladies uſe it for whitening. the ſkin; but it un- 
uckily blackens 1t when 1t comes into contact with 
Wny odorous combuſtible matter; nay, ſcaree any other 
ictallic matter poſſeſſes this property in ſo high a de- 
free, Though the nitrate of biſmuth be moſtly de- 
ompoſed by the water, yet there ſtill remains a portion 
f it in ſolution, which cannot be precipitated by any 
ther matter but lime or the alkalis. All ſolutions of 
ilmuth may be in like manner precipitated by water. 
Ve are ſtill ſtrangers to the nature of nitrite of biſ- 
With. 

The muriatic acid acts with ſome difficulty on this 
mi- metal: it muſt be concentrated and digeſted for a 
dng time over the biſmuth in order to produce any ef- 
Et upon it. But this ſolution ſucceeds better when 
great quantity of the muriatic acid is diſtilled on the 
etal: a fœtid odour exhales from this mixture; the 
duc is to be waſhed with water, which carries off a 
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230 | 
part of the metallic oxide combined with the acid. Ma, 
riate of biſmuth cryſtallizes with difficulty : it may hy 


kad. 


he al 


cauſed to ſublime, and it then forms a kind of ſoft fl. ere 
ſible ſalt, improperly called butter biſmuth, whic right 
powerfully attracts moiſture from the atmoſphere, Wy pre 

ernal 


ter decompoſes it, cauſing it to precipitate a vin 
oxide. 
We know not in what manner the other mineral aci 
act upon biſmuth. 
Common nitre calcines biſmuth, but without ay 
ſenfible detonation. This ſemi-metal does not at {| 
decompoſe ammoniacal muriate ; but its oxide ſepara 
completely the ammoniac. In this operation a prex 
quantity of ammoniac gas is obtained, and the refidy 
is a combination of the metallic oxide with the mura 
tic acid. As biſmuth acts not on ammoniacal murizt, 
on account of the muriatic acid having ſo little pot 
of action on this ſemi-metal, it is very remarkable thi 
its oxide ſhould poſſeſs ſuch a property; and the fa 
may be conſidered as a proof that this ſubſtance isj 
its nature not very different from ſaline ſubſtances, 
Hydrogenous gas alters the colour of biſmuth, g 
ving it a violet tinge. 
Sulphur combines with this ſemi-metal by ful 
From this combination there reſults a fort of bluil 
grey ſparkling ore, which cryſtallizes into beautifi 
tetrahædral needles, in their colours reſembling pier 
of the moſt beautiful antimony. 
Biſmuth is uſed by workers in tin, to communicat 
a proper hardneſs to that metal. It may be employt 
inſtead of lead for the cupellation of the pertect metals 
becauſe like lead it melts into a glaſs, which is abſt 
ed by the cupels. Geoffroy the younger obſerved 


ftrong relation to ſubſiſt between this ſemi- metal al 
lead 
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ad. We can only gueſs at the effects of biſmuth on 
ke animal economy. It is thought, with great ap- 


k arance of probability, that like thoſe of lead they 
wy night be dangerous. This ſemi-metal is even known 
Wi o produce ſome unfavourable effects when applied ex- 


ernally. |, | 

Oxide of biſmuth 1s uſed under the name of white 
int, for whitening the ſkin ; but the perſon who uſes 
t muſt be careful to avoid all ſtrong ſmelling matters, 
articularly ſuch as are fœtid. The vicinity of ſlaugh- 
zr-houſes, privies, common ſewers, and almoſt any 
long ſmelling matter, has ſuch an influence on this 
ide that it turns it black. The vapour of alkaline ſul- 
ures, or of eggs, acts with great energy in producing 
he ſame effect. A very common experiment in natu- 
al philoſophy fully proves this fact: A few charac- 
rs are written on the firſt leaf of a clean paper book, 
ontaining an hundred pages; the laſt leaf is impreg- 
ated with a little liquid alkaline ſulphure; in a few 
noments the hepatic vapour is conveyed: by the air 
tween the intermediate leaves to the oppoſite ſide of 


late 
ho wer 
» that 


1810 


6 8 he book, where it communicates a deep brown colour 
0 the characters which were traced on the firſt page. 

uber has been ſaid, that the ſulphurated or hydrogenous 

1,088: penetrates through the paper: but M. Monge has 

uin rored, that it is the air which carries it from leaf to 

ber af; for when the leaves are glued together the phæ- 

| zomenon does not take place. 
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ness, who conſidered nickel as a peculiar vi coba 

mi- metal, firſt made it known to the world in HMHIacaln 

Acts of the Academy of Stockholm for the years 15. 

1754. According to him, this ſemi-metal is of a ſpatk lc m 

ling colour, inclining to red, eſpecially on its outſide, t acc 

It is very brittle, . its fracture ſhows it to conſit t the 

facets, by which it may be diſtinguiſhed from cobalt ere di 

M. Arvidflon, who, in conjunction with Berga berim 

publiſhed 2] theſis on the properties of nickel, wia nicke 
has been tranſlated, and inſerted in the Journal. de Ply . 

fique for October 1776, obſerves, that nickel obuimi Cronſt 

by the roaſting and fuſion of its ores, as Cronſtedt d. meta 

rected, is ſo far from being pure, that it contains ne of ; 

phur, arſenic, cobalt, and iron. As Bergman, by! wich 

number of ingenious proceſſes, ſeparated moſt of tht ils me 

extraneous matters, and obtained a ſpecies of nick sues fr 


differing in many of 1 its properties from that _ balt M 
* Fe, he 
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by Cronſtedt, we ſhall ſpeak of it as the pure metal, 
iter giving the hiſtory of its ores. . | 

Nickel is found in combination with ſulphur and 
rſenic. Its ores are red-coloured: like copper: they 
re almoſt always covered with a greeniſh grey efflo- 
eſcence : the Germans call it kupfer nickel, or falſe 
per. That mineral abounds at Freyberg in Sax- 
ny; and is generally mixed with grey cobalt ore; 
it its red colour and greeniſh effloreſcence diſtin- 
wiſh it from this ore, which 1s grey or black, with a 
ed effloreſcence: its cryſtals are often cubic. Walle- 
jus calls kupfer-nickel, cobalt ore of a red copper co- 
dur: he thinks it to be a compotind of cobalt with iron 
d arſenic. Linnteus takes it to be copper mineralized 
y arſenic, M. Rome de Lille follows Wallerius in rank- 
g it among cobalt ores, and conſiders it as an alloy- 
cobalt. M. Sage, on treating this ore with ammo- 


ark ; ; i 
acal muriate, obtained from it iron, copper, and co- 


n ti f 

1 alt. He thinks it to be a mixture of theſe three me- 
ww lic matters with arſenic. A little gold is alſo found 
ua it according to this chemiſt. It is proper to obſerve, 


fiſt a 
obalt 
guad, 


Which 
Ph 
tanel 


ere different from thoſe obtained by Bergman. His 
periments, he tells us, were performed on the kup- 
r-nickels from Biber in Heſſe and Allemont in Dau- 
=. : ? : 

Cronſtedt aſſerts, that nickel may be ſeparated from 


dt Me metallic matter to which the Germans give the 
ns Pc of //, and which is gathered in the crucibles 
ba cl ſmalt is melted. M. Monnet thinks that the 


* thell 
nicks, 
cribel 

y 


ils manufactured at Gengenback, about fourteen 
gues from Straſpurgh, is genuine nickel. And as the 
balt ore uſed at that place in making ſmalt is very 
re, he concludes, that the nickel js produced by the 
cobalt 
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cobalt itſelf, as we ſhall afterwards ſee; But * 
Baumè obtained nickel from almoſt all the Variou 1 
of cobalt by means of alkaline ſulphure. It ane 

therefore, that the cobalt ore uſed at Gengenback, n 

tains a portion of nickel which is imperceptible tg th 


eye, on account of its being ſo intimately united u] 
the cobalt. | 7 Th 
In order to extract nickel from its ore, it is firſt ſoy gute 
ly roaſted, to drive off part of the ſulphur and arm 
which it contains. It is gradually changed into x ore lt, 
iſn oxide; and, according to Bergman and Aria oh 
the greener this oxide, ſo much the more nickel d wy 
it contain. It is next melted with three parts of bl 1 
flux and muriate of ſoda; and this fuſed matter affonk * 
a regulus, ſuch as that which Cronſtedt has deſcibel 
but which is far from being pure nickel: the ſolid.” 
are brown or blue. A number of chemiſts, ſince] litat 
Arvidſſon's experiments were communicated to th ugh 
world, have been induced to conſider this met a 
lic ſubſtance as a natural mixture of iron, cobalt, ad E - 


arſenic. As to copper, nobody but M. Sage has d 
tained any of it from kupfer-nickel. M. Monnet think 
that nickel is nothing but cobalt purified of its un 
and arſenic. By examining the properties of this ſen 
metal, we will underſtand the facts on which theſe f 
veral opinions are founded. We agree with Bergmi 
in thinking, that what has occaſioned the miſtakes of 
chemiſts concerning this ſubſtance, is the extreme di 
culty of obtaining nickel in a ſtate of great purity; 
fact which is fully proved in the above-mentioned« 
ſertation of M. Arvidſſon. It is certain, that when" 
fined to as pure a ſtate as poſſible, it exhibits ſome 
fingular properties; and that hitherto it has neith 


been ſeparated into ſeveral metallic ſubſtances "I 
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1 ſis, nor formed by the combination of thoſe metals 
2 F which it has been thought to confiſt; and therefore 
have the greateſt reaſon to conlider- it as a peculiar 


mi-metal, at leaſt till ſome my CAPE con- 
ce us of the contrary. 

ne ſemi-metal which we obtain by ſimply fuſing 
aſted kupfer-nickel, has reddiſh white facets, and 
very brittle. It contains a great deal of arſenic, co- 
lt, and iron. M. Arvidſſon ſubjected it to fix ſuc- 
Jo ive calcinations; each of which continued from fix 
fourteen hours. After each of theſe proceſſes, he re- 
iced the ſemi-metal. He obſerved, that when calci- 


Wei | d, arſenical vapours, and a white vapour not having 
afl e ſame ſmell, were exhaled from the matter in cal - 


0 nation. A mixture of charcoal reduced to powder 
llitates the volatilization of the arſenic. The nickel, 
ough its weight was much diminiſhed by thoſe fix 
leinations, ſtill ſmelled of arſenic, and continued to be 
tracted by the magnet. He afterwards melted it ſix 
ies with lime and borax, and calcined it a ſeventh 


1. e, with an addition of charcoal, till ſuch time as it 
tun ed to exhale arſenical vapours. This oxide was 
5 Wruginous, and clouded with green ſpots. When re- 


ced, it afforded martial ſcoriæ, and a metallic but- 


hel which was ftill attracted by the. loadſtone. The 
eme procelles on a varicty of ſpecimens from different 
"y untries were always attended with the ſame reſults. 
* k Arvidſſon employed ſulphur, ſulphure of - potaſh, 
* detonation of nitre, as well as ſolution in the nitric 


d and ammoniac, with a view to ſeparate the iron 
m nickel: but by none of theſe means could he ef- 
his purpoſe. From theſe experiments he conclud- 
it to be impoſſible to obtain this ſemi- metal in a 
e of perfect purity ; and Uke wiſe, that the only way 

of 


Fu 
- ee Nr 8 5 . 1 
— LORE q 7 % as — 7 3 
—— . ig SR - ” « - xs 
— ; — 17 ” 
2 —— I 7 * ö r ” TE ha * 
nr 6 3 * — 2 8 vent * 
S 3 — > od Se. " * . 8 4 
— _— d $ 2 + T — 
A Py 4 
"Pt: 


4 3 
0 — = * * << 
8 3 YI 3 
Dr 8 = g 2 ow — Y S \ 
2 "075 0 — r. "I 2 
8 4 pas... > * 1 XE N - bw * 
© wn 5. gk DS; rate - bo _ 
2 * 


. 


la COIN mw 1 2 
— — n — Fs — — . . 
— _— p . o R wb — — Mo > 
— — Crop — 3 - C 
—— p * J . F * e * rr 
of —— yy * * — 4 . -— . 2 l 
* LA: 41 2 5 ht, 2 0 8 * 1 Wy 
, S „ — b 3 = 5 
. » * oY * I — E 8 Pe oe 
i IM —— 1 r wa 67 
— n moans.” —n—D . . —— N - 3 cs 
— Eo rs. — eee n r >the „ — My. ATE IT 
a= 4 St x *- 
r 
3 9a” 


i F, —_ N 8 a 
" 3 — — - = 4 
«- — 5 
—— SR. — es a 
8 408 , _ - 2 . . — 
8 * 55 * * n L - 
r — . — A2 
5x — ———— lat Foe, * — « 
4 8 » —_— 
cus » 
— — — —_ — — _ = 


2 * 
8 —— I ee oro pra 
ls. — r — — 
—U—— — 23 2 8 — 


. 
— E _— > 


— 
— 


— 
* 


e 


Fm 
—_— 


F 
DNN 


95 N 1 
14 bY 
tr +... 
#5 N 1 Y 
. k 
74 I 
N k Y 
5 { 
$4.8: 
© 2 
3 5 
** 1 — 
e 
4 * of 
| RY * 
7 F 
. "4? pe 
28 
5 % £ - 
* j 27 
10 
C 4 111 
* LI : 
of $0 
. 
N > 
12 
7 


— 
ab 


— — hu 
dF — r 4 7 
* Go, rea ne Dd rc n n 0 8 _ 1 
: - e 8 . ; 
k wo 1308 — - = 
* — > W « . 9 88 
q "= of 
2 1 & + I” i a " 
— . - — . 22 * — - : 
= 8 Ow" . 4 
e 4 
5 al p = 
det 3 FI "01 3 8 ft - 'S 1 
* 4 — Jo I 4 * k % — 


A 07 NitRel. 


of ſeparating the ſulphur is by repeated calcingtion It 
that arſenic adheres to it more obſtinately than Hs f 
phur; that even the arſenic however may be ent Late 
extracted from it by the uſe of powder of charcoal nd t 
nitre; that cobalt is ſtill more intimately combi der- 
with this ſemi-metal, as the nitre cauſes it to be tut am 
notice of, though nothing in the appearance of 1\iMit!c 
matter indicates its preſence ; and that it is impoſiii ure. 
to free nickel entirely from a mixture of iron: for aleffireen 
being heated in ali the above-mentioned ways, it om eepe: 
times attracts the loadſtone more than ever. Fron er t! 
theſe facts, M. Avidſſon has been induced to thinlWith ff 
that nickel is nothing but iron in a peculiar ſtate; as w 
he gives a comparative view of many of the propem nora. 
of this metal with thoſe of cobalt, iron, and the l 0x! 
ſtone. And from the reſemblance which prevails amoi laß, it 
theſe ſubſtances, he concludes the three metallic nur leis 1 
ters to be nothing but different modifications of iu e thr, 
But what ſeems to have chiefly contributed to mal M. Sa 
M. Arvidſſon form this concluſion concerning nich urice 
is its magnetic powers. But we cannot think it fat. powd 
confound together ſubſtances, on account merely oe 1s 
agreeing in one leading property, ſuch as this; i becon 
magnetic powers may poſſibly not be peculiar to irojjſ'ed cr 
but common to it with other metallic ſubſtances. I at rrĩdſſo 
therefore of opinion, that though nickel be liable to la Sre 
attracted by the loadſtone; yet as purified by M. 0 quac 
vidſſon, it may be allowed to be a peculiar ſemi- me 4 - 
For, as I have already mentioned, we can neither can ee ; 
tract from it any other metallic ſabſtance, nor imit rate o 
f : . 5 1488 bomb 
its compoſition by any mixture of metals: and be as 
it has properties peculiar to itſelf, which we are noh rp 
examine. Mr Kirwan proceeds upon the ſame ide 


5 ed alka 
it in his Mineralogy. which 


N * _ _ = 
. 2 7 On Pee . 
a — 1 — — — 8 — q -- + £Y 
* M * — A tt. a 
n * A2 * a — *. 
— — - 1 2 —— 


2 
REES Om——_y — 
— —— OO 


—— 
— 


2 "<p 
P ˙ 2 a AO. * 
#- Auto — — — — - - - 


— * 
ut 


— — 
— — 
— 29 


„ 
1 DDr 1 — 2 — = 
- —— 5 ys, Pt. 92 * 
— > 9 — Co Ee 3 - ä — I ELSE Oe? "nar ragd —— IS 
— - — 4 4 E 22 — — — - . * God 2 
as . N * = — Pg — = 2 55 
N = * * r e * 6 . * n 
a > Q 4 0 & = 2 0 K 2 ERA Ge; 4 7 = 
<_— s —— — 2 — mm. a 
8 2 * — 1 5 — — — 8 _ 
bs 2 1 — 0 8 — 
* 8 Xs — — 
3 — a — — Wo * 2 — 


nnr ETA 
"__ " — — — — a — _ 
— — 0 p _ „ * 8 . 4 — g — — — DT — "> — 
1 — L — — — * * a; 2 " ho — — 22 — I \ 2 a * — 
: | —— - < * l — _ Ds * 2 C I" 
7 oy — - _ 7 — AS — — — — . : . w , "— 
_ — 8 — _— _—_— 
7 . R _ — — — — 
— LEE wy — W e — — nt . 8 1 _ » kN * 9 F . — — —— 
= — — 2 ye IR we Lew THEE ey i Ten We 8 r . . 
2. 4 — — — £ — * 1 —— re — <- wg — 1 » * 708 . I AGF — * hd 
1 — ras Hotty wt Sb on, — — 5 Ne — bar 9 0 5 : 
a COOL EIS CE ta —— aa. Ted ae RS neo N r — — neee co, on NL. LAG _ 
* — we — EO 2 Ft . 9—— 5 —— 7 — *r 
nah — 8 N « a —— 2 — ren . wer RE RE — 5 
— © — p — ta. 0 - 2 — — — — — 2 — Sag GC Sek as 8 * — — — 
* — OIES — — Iz: TER = — 3 , 50 ? : 2 8 ee 1 ar 
2 - 2 — — = : = . e * * — 2 * * = — WET 
Ber. —— — 32 2 . — 8 9 = Rr — =z ine — — 
2 - 1 , —_ - p — — — 3 - 4 - — Sr 5 N ICON 5 I — — 0 0 

2 S 92 N . 4 3 22 2 — 2 SOR YC JETT” tap 9 3 . * — — 
Z 1 1 =" > * k l "<2 5 3 8 2 * — 2 — 7 — ram ib : _ 4 : - 

J =D ewe "= WIGS" 5 N * 2 IT N g : Y 2: ag ERP © aber 33 

2 — nat wes wa „ — 2 5 7 * of 8 r 7 
e . * 2 A n — ey = G8 moves om K —ͤ— — —— . — el. ? He 
- — 3 C 7 7 . » - N + VELECP _ CG N r NN — tee. Þy — — _ a—_— — r 
— — — 0 2 * — 4% * — — * C - ——— . * — - * — - 
— ? - * . A ren — 2 =p ah YT - 
n f 8 A — . — SLIP 2X; S —— — — —— 
s 2 eee rr rr 2 2 = —— — — — - 7 


— N 
— — 


N - þ 
— 

3 n 

2 — OE 


* 
r r e ICT wat RS — 
- . 


— 


N —— "I" 
'l < > = _ - . A „ * 
Can. Soil AG Wi Gan i rr * AP 90 
4 4 


e 


— A EE CRIT ⁵ 
8 k 2 — — — 


_— 


1 
„ 
7 . 


It diſplays no facets, as Cronſtedt has aſſerted; but 
its fracture is granulated : it is nine times as heavy as 
vater: it has not that brittleneſs which Cronſtedt aſeri- 
\-d to it; but, on the contrary, its duality is ſo con- 
-Jerable, that Bergman was in doubt whether to rank 
among the ſemi-metals or among the metals. It is 
+ tle eaſier to melt than iron; it is very fixed in its na- 


ation 
n | 
itire| 
al 1 
bins 
Taken 
of th 


of... When heated in the air, it is calcined into a 
een oxide; and the purer the nickel, ſo much the 
b eeper is the colour of the oxide. We know not whe- 


ber this oxide be fuſible into a glaſs. It is reducible 
ith fluxes and combuſtible matters, which decompoſe 
t as well as every other metallic oxide. We are equally 
Enorant of the effects of air and water on nickel. When 
s oxide is fuſed with vitrifiable matters in making 
las, it communicates to them an hyacinth colour more 
r leſs red. The manner in which lime, magneſia, and 
he three pure alkalis act on nickel, is ſtill unknown. 

M. Sage ſays, that when four parts of concentrated ſul- 
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powder, it is converted into ſulphureous acid; the re- 
due is greyyh ; and when diſſolved in diſtilled water, 


iz; becomes of a beautiful green colour. It affords fo- 
0 in ted cryſtals of an emerald colour. According to M. 
Ia ridſſon, the ſulphuric acid forms with oxide of nie- 


| a green ſalt, in decahædral cryſtals; theſe conſiſt of 


o quadrangular pyramids, joined and truncated near 
je dale. | 


[This oxide diſfolves very readily in the nitric acid. 


e to! 
M. 
- metal 


her ei b 
iwie rate of nickel cryitallizes, according to M. Sage, in- 
fide rhomboidal cubes ; all the other ſolutions of nickel 


its oxide in the muriatic acid, or in any of the vege- 
ble acids, are of a lighter or a deeper green. The 
ed alkalis ſubſide in a greeniſh white precipitate; af- 
Flich they are again diſſolved, and the liquor then 
becomes 
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huric acid are diſtilled on one of regulus of kupfer- nickel 
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becomes yellowiſh: When ammoniac is poured int; 
ſolution of nickel in nitric acid, the mixture afſymy, 
beautiful blue colour: The fame phznomenon ta 
place when this falt is mixed with precipitates of th 
ſemi-metal produced by the fixed alkalis. As ſolutim 
of copper exhibit the fame colour with ammaiy 
which colour is even confidered as a ſure proof of th 
preſence of the metal wherever it appears, it has bay 
thought, and ſome people are {till of opinion, that ny 
kel contains a portion of copper: Yet Cronſtedt i 
vain attempted by every known means to obtain copy 
from a ſolution of nickel to which ammoniac had cx 
municated a blue colour; befides, the falt difſoly 
copper inſtantaneouſly, but not nickel. From this d 
cumſtance Bergman concludes, that this is an origin 
property of nickel, and not owing to copper intermixe 
with it. This chemiſt, after keeping nickel for eigh 
days in aerated water, could not perceive any proof 
its being ſoluble by the carbonic acid. | 
Nickel detonizes with nitre. This detonation enable 
M. Arvidſſon to diſtinguiſh the cobalt intermixed wi 
this ſemi-metal, which would otherwiſe have elcapt 
his obſervation. After detonation, the nickel is more 
leſs oxidated, according as a greater or a leſs quanti 
of nitre was employed on the occaſion. This neu 
ſalt likewiſe enables oxide of nickel to communicate 
deeper hyacinth colour to glaſſes; and cauſes the glaik 
impregnated with that oxide to reſume their cob 
after being deprived of it by fufion : a circumſtan 
which happens often enough not only to oxide of ni 
kel, but likewiſe to that of the ſemi-metal, which | 
are next to examine. 
When oxide of nickel is melted with borax, it cl 
municates to it alſo an hyacinthine colour. 
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It partly decompoſes ammoniacal muriate. The 
zſon of M. Sage's obtaining a ferrugineous ſublimate in 


into; 
Imtz z 


ns experiment, muſt have been his having employed 
of Nregulus not ſo pure as that which M. Arvidſſon made 
uta of For M. Arvidſſon aſſerts, that the ſublimate 


10n1ag ammoniacal muriate, produced by this metal, was 
of thi hite; and when tried with nut-galls, afforded no evi- 
3 before of its containing iron. A little ammoniac and 


kt no little muriatic acid paſſes off: the reſidue, when re- 
edt Maced, proves to be nickel, which is found to have loſt 
cope ne what of its magnetic power. 5 

| con We know not in what manner hydrogenous gas acts 


ide pon nickel. | 


This ſemi-metal readily combines with ſulphur by 


[118 ch 
rig on. It then forms a kind of hard mineral, of a yel- 
rmx colour, with ſmall ſparkling facets. When expoſed 


da ſtrong heat in the air, it crackles and ſcatters a- 
dund luminous ſparks, like thoſe which fly from red 
on hammered in the forge. Cronſtedt, to whom we 
ye this fact, did not purſue the experiment far enough: 
d willy he obſerved, that this phenomenon cannot take 
eſcapeWiace if the mineral be covered with melted glaſs ſo as 
more ip ſeclude it from the contact of air; from which it ap- 
eis that this effect is owing to the rapid combuſtion 
the nickel occaſioned by the ſulphur. The ſame 
bemilt informs us, that this ſemi-metal is ſoluble in 
Ikaline ſulphures, producing a compound fimilar to 
elow copper ore. A ſeries-of fuſions and calcinations 
mitanore requiſite to ſeparate nickel from ſulphur. 


ly elph 
Tools. 


enable 


of Nickel combines with arſenic, and adheres to it with 


eat obſtinacy. M. Monnet, who at firſt followed 
ronſtedt in thinking nickel a peculiar ſemi-metal, on 
it col plerving that, when united with arſenic, it forms a 
e glaſs like that of cobalt, concluded nickel to be 
| nothing 
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fuſible into a blue glaſs. We have already ſhown, th 


bination with nickel, without affording any indicationd 
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nothing but cobalt purified from all mixture of arſeni 
and iron. Of conſequence, M. Monnet muſt confide 
cobalt as well as nickel to be a mixture, not a peculiy 
metal. Bergman thinks the reaſon of nickel affording 
a blue colour with the help of arſenic to be, that th 
cobalt, of which nickle always contains a portion, thy 
the nickel be ſo predominant in the mixture as to un 
der the cobalt imperceptible, is oxidated and ſepara 
by the arſenic applied, and then begins to diſplay i 
properties, and more eſpecially that one by which iti 


repeated calcination with powdered charcoal is requiſi 
to effect an entire ſeparation between nickel and arſen 

Nickel combines ftill more intimately with coal 
than with arſenic : it is exceedingly difficult to ſelf 
rate theſe two ſubſtances. Cobalt often exiſts in com 
its preſence: the only ſubſtances that can detect it 
fuſion are nitre, borax, and arſenic. Es 

Cronſtedt tells us, that nickel forms with biſmuth 
brittle ſcaly regulus. Theſe two ſemi- metallic matte 
may be ſeparated, imperfectly indeed, by ſolution i 
the nitric acid, in conſequence of nitrate of biſmutt 
poſſeſſing the property, which we have taken notice 
of being decompoſable by water. 

Nickel has not hitherto been applied to any ule, 
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MixERAL of a dark grey colour, which ſoils the 
fingers, and is uſed in glaſs-works for colour- 
be or whitening the glaſs, has long been known under 
he name of black magneſia ia or manganeſe. From its 
roperty of acting in this manner on glaſs, the glaſs- 
akers who uſe it call it glaſs ſoap. It was once con- 
dered by moſt naturaliſts as a poor iron ore, both 
account of its colour and becauſe its ſurface is ge- 
erally coated with a fetruginous earth. Pott and 
ronſtedt, on making an accurate analyſis of this ſub- 
ance, determined it not to be of a ferruginous nature. 
ſtonſtedt found it to contain a little tin. M. Sage 
ckons it a Zinc ore, and thinks it to be formed by 
te combination of zinc and cobalt with the muria- 
c acid, He adds, from his own obſervation, that it 
ſometimes found to contain iron or lead. 

The gravity of this mineral, its property of ſtaining 
as, and that which it poſſeſſes of giving a whitiſh 
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1 242 Of Manganeſe. 
19% precipitate when any alkaline pruſſiate is poured ; n 
il yl i any ſolution of it, led Bergman to ſuſpect, as he; 1 u 
110 forms us in the laſt paragraph of his Diſſertation hi 
10 Elective Attractions, that it contained a peculiar n 6 
15 j tallic fubſtance. His ſuſpicions have been fully rgm 
1 firmed by the experiments of M. Gahn, Doctor den n, 
in dicine, who was one of his pupils, and who, in «cer 
1 junction with Scheele, diſeovered the phoſphoric (Me nts 
0.1488" in bones. That phyſician was the firſt who obtaindlferv: 
1 regulus of manganeſe; very probably by treating -m 
„„ mineral with a reducing flux. No doubt, a very! the 
| 1 tenſe heat muſt be neceſſary for ſuch an operatin Wii o. 
15 for I once ſaw M. Brongniart, a very dexterous i moi 
1 experienced chemiſt, make an ineffectual attempt ¶ ¶ have 
14 reduce this mineral to a metallic button in a furncribe 
| 1 in which it was expoſed to a very ſtrong heat. I hai ic 
if 0 been aſſured, that this has been effected in Paris H Ores 
TK means of M. Morveau's flux, with which he obtam d by 
1 tron in a button of thoroughly melted metal. But d mo! 
| 1 de la Peyrouſe is of opinion, and I cannot help ag ieties 
18 ing with him, that the flux is of no advantage, but . Or 
% ther hurtful in this operation. I have tried this rei bi 
4 tion in a very good furnace, conſtructed in tlie lat: 
Wo il tory of the Veterinarian ſchool at Alfort. I have . Or 
it T8 ver yet obtained a well-formed button; but I have ether 
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ji tained a conſiderable quantity of grains, two or iin 
1008 lines in diameter. I repeatedly employed fixed alk 
| ite and borax without effect. Each of the metallic gral 
which I obtained in my ſeveral operations was Il 
eloſed in a kind of glaſs or vitreous frit of a det 
green colour. 
; On our principles, this matter is to be regarded 1 
15 | peculiar ſemi-metal, as it cannot be analyſed, and 4 

| beſides, it diſplays properties which belong to d 
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: — netallic ſubſtance. To render our nomencla- 
_ uniform, we ſhall call this ſabRance manganeſe. 
This ſemi-metal 1s at preſent much better known 


u formerly, having been ſo painfully examined by 


lar 

ly on = Scheele, Gahn, Rinman, d'Engeſtroem, IIſe- 
of med | and de la Peyrouſe. Whatever I ſhall advance 
n eching it, ſhall be founded either on the experi- 


s of theſe chemiſts or on my own. I-muſt firft 
baue erve, that as it is ſo very difficult to extract the pure 
ing H vi-metal from the ores of manganeſe, the properties 
ery the oxide are therefore much better known than 
ration Wo of the pure metallic ſubſtance, Scheele, one of 
us 1 ba ſkilful chemiſts of the preſent age, appears 
yt M have been unable to reduce this ſubſtance ; for he 
fur eribes none of the Og which it poſſeſſes in its 
| bait ic ſtate. | 

ars H Nores of manganeſe are dillinguiſhed by their form, 
bam by their colour, which is grey, brown, or black, 
But Me more or leſs brilliant. There are a great many 
ieties of this ore. 


 agte 

but u. Ore of manganeſe, cryſtallized into tetrahanduial, 
edu emboidal, or ſtriated priſms, according to their 
labouWeth, and ſeparate from one another. 


= of manganeſe, cryſtallized i in priſms bundled 
er. 

z Ore of maganeſe, cryſtallized in ſmall needles, diſ- 
Ned in the form of ſtars. 
Ore of manganeſe, in a black friable effloreſcence; 
was Mich ſoils the fingers like ſoot. 
5. Velvet ore of manganeſe. This is an effloreſcence 
ery {mall needles, of a beautiful black colour, re- 
ubling black velvet. 


. Compact ſhapeleſs ore of maids of a black 
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colour, generally with cavities, 158 very ponde- 
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rous. Tt ſoils the fingers, and is ſometimes found! 
contain brilliant needles. The Os ſtone bela 
to this variety. b | 
7. Sparry manganeſe, found in the iron mines 
a Kir at Freſko in Datilland, and deferibedf 
M. Rinman. - © 
8. Native e in ne globules, found 
Sem in the county of Foix by M. de la Peyroul 
That naturaliſt has deſeribed a great many variet 
of manganeſe ore which he found in the ſame plag 
in the Journal de Phyſique for January 1780. 
Scheele diſcovered oxide of manganeſe in vepetal 
about and he thinks it owing to this ſubſtance, th 
fixed alkali, when calcined, often aſſumes a preen 
blue colour. The green colour which potaſh tak 
when treated with lime, and the roſe colour whid 
have often obſerved in its combination with acids, 
in his opinion, owing to the metallic oxide. Al . 
contain a ſmall portion of it. reſcen 
The fracture of pure manganeſe is of a ſparki ces. 
white colour; its texture is granulated like that of tion 
balt. It is hard, and breaks into pieces, after yieMiſ"pher: 
ing a little to the hammer. It is more difficult ces te 
melt than iron; a circumſtance which made Bergui be a 


at firſt conjecture it to have ſome relation to us (ub 
this ſe 
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| tina, 18 
When manganeſe 3 18 heatedri in the air, it is chang” '* gl 
into an oxide, which is at firſt whitiſh, but becon cation 
gradually blackiſh as it is more and more calcined. combu 
il have obſerved, that the ſmall grains of manga"! co! 
| obtained by the proceſs above-mentioned, are n 


ues anc 
tories 
quire a 


ſoon altered by the contact of air; they are inſta 
tarniſhed, and aſſume by and by a black or violet 


EET — ? 
+ 4 * - 
ro Ee cont ee A 


5 
7 e 
N S 
— : —— 5 
= e 8 
e Er tt ag TIO 


* 


4 


Of M anganite | . 5 


bell nbling native oxide of manganeſe. 
in contact of air has always appeared to me a very cu- 
bus and fingular fact. The globules of this metal 


ome of theſe globules be broken into three or four 
ces, and their fractures expoſed to the air, you in 
etal for minutes ſee their colour change from a white 
e, th ja purple, a violet, or a roſe colour; and at laſt al- 
ren Wot to a brown. If thele fragments be left in a phial 
h talWctaining a certain quantity of air, and gently ſhaken 
hich em time to time, at the end of a few months they 
ds, Ai be found reduced to a powder almoſt entirely 
a. This is a kind of metallic pulverization or ef- 
reſcence, ſimilar to that of ſaline or pyritous ſub- 
dark res. It proves the exiſtence of a ſtrong mutual at- 
t fl action between manganeſe and the oxigene of the at- 
dphere, and the eagerneſs with which theſe two ſub- 
Waoces tend to unite. | 

erzu {ie act on of manganeſe on earths and falino-ter- 
to us ſubſtances has not been examined. The oxide 
this ſemi-metal communicates a brown or violet co- 
bang r to glaſs ; which colour is ſuſceptible of many mo- 
deco eztions, and may be eaſily deſtroyed by the action 
combuſtible matters. Nitre reſtores this brown or 
ng et colour by ſuppling the manganeſe with a new 
antity of oxigene. This is the reaſon why the ma- 
ſtand" and retorts of white glaſs which we uſe in our la- 
olet i fories, in extracting vital air from nitre, always 
ure a brown or violet colour. Scheele has made a 


Q 3 great 


ur; ſoon after they fall down into a black duſt re- 


This rapid oxidation of regulus of manganeſe — 


hard, brilliant, and very refractory, and they may 
long preſerved in a well ſtopped flaſk, provided their. 
tou ace be unbroken, and covered with a thin cruſt of 
ide formed during the fuſion of the ſemi-metal: but 
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it. Bergman obſerves, that a peculiar gas is diſeng 


_-ciple, is diſengaged from the potaſh in this operatia 
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246 F Manganeſe. 
great many sieg experiments on this colouring 
glaſs by oxide of manganeſe. =» 

We know not well in what manner the alkalis x 


upon manganeſe; but we know that the oxide d 
ſemi- metal combines with ammoniac, and is reduce(yiers 


ged on this occaſion, which he thinks to be one of 
principles of ammoniac, but ſays nothing farther oy 
cerning it. M. Berthollet has diſcovered that it is u 
tic gas, and the hydrogene of the ammoniac enten ane 


combination with the oxigene, which it carries off ine. 


the manganeſe, thus reducing it to a white ſemi- mel 
Scheele has given the name of cameleon mineral i 


combination of potaſh with oxide of manganeſe, v uni 


in warm water takes a beautiful green, and in cold tion 
ter a red colour. Oxigene and caloric ſeem to bei 
chief cauſes of theſe phænomena. Perhaps a 
which I conſider as the alkalifying, or alkaligevoucyi | 
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and is in part the cauſe of theſe ſingular modiial 
of colour. 

The ſulphuric acid is decompoſed by mang 
but diſſolves its oxide. This ſolution is , 
loſes its colour on the addition of a combuſtible matt 
ſuch as ſugar or honey; it affords a tranſparent ſulph 
of manganeſe, of which the cryſtals are parallelopips 
This is decompoſed by fire; and it then affords mh 
air. The alkalis ſeparate from it an oxide of mag 
neſe, which acquires a beautiful colour on au ext 
fed to the air. : 

The nitric acid diſſolves this ſemi-metal, giving! nanga 
at the time red vapours. Its oxide ſuffers no nſubitan 
from the attacks af this acid, unleſs the acid be hate, 
OD flu 


Of Manganeſe. ap 


' ome combuſtible body, ſuch as honey or ſugar, be 


uri of 
"=" aded. The alkalis cauſe theſe ſolutions to yield a 


kalis kite precipitate, ſoluble in acids; which when heats 
e o becomes black, and is more completely oxidated. 
lucel h ergman thinks manganeſe to be one of thoſe metal. 
diene ſubſtances which have moſt affinity with ſalts; for 
e nis table of chemical attractions, he places it 


r the top of thoſe columns which exhibit the ſe- 
ral affinities of the acids with the various ſub- 
Wances with which they have a tendency to eom- 
ine, | FN 

The muriatic acid alſo diſſolves manganeſe ; and 
hen it effects this ſolution cold, the ſemi-metal com- 
nunicates to it a deep brown colour: when the fo. 
ution is heated, it loſes its colour. Water precipitates 
t and alkalis decompoſe it. | 0 

s a2 We have ſeen, under the hiſtory of that acid, that 
hen it is diſtilled on the oxide of this ſemi-metal, 
he oxide becomes black, and returns nearly to the 


he muriatie acid, which goes off in the ſorm of oxi- 


gan enated muriatic acid gas. This acid has a greater 
ured ilWfinity than the ſulphuric acid with manganeſe ; 
e mtr when a ſulphuric ſolution of the ſemi-metal is 
 (ulphWoured into a quantity of muriatic. acid, a precipi- 


ate is formed, which Bergman, from its property of 
teing ſoluble in alcohol, has decided to be mu- 
ate of manganeſe; as that property is known not 
o belong to ſulphate of the ſame ſemi- metal. 

The fluoric acid diſſolves but very little of oxide of 


ing! hanganeſe. The beſt way of combining theſe two 
no 10@bſtances is, according to Scheele, to decompoſe ſul- 


hate, nitrate, or muriate of manganeſe by ammonia- 


ll fluate, : 
| Q 4 | The 
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petallic ſtate, by giving up part of its oxigene to 
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The carbonic acid diſſolves a ſmall quantiy «| 
manganeſe by digeſtion, with cold; potaſh, with t. 
ceſs of air, precipitates the metallic oxide. 

Scheele has examined the action of nitre, bort, 
and ammoniacal muriate on oxide of manganek, 
With the aid of heat, the oxide diſengages the xi 
from nitre: With potaſh it forms a deep green 
maſs, which is ſoluble in water, and pommunicatg 
its own colour to the water in which it is diflolyel 
This green colour is owing to the iron contained jy 
the manganeſe ; as the iron is precipitated; the folys 
tion becomes blue. Water and acids precipitate thi 
alkaline ſolution. This 1s Scheele) s cameleon — 
-pbove mentioned. 
When nitrate of potaſh is heated in glak vel 
ſels impregnated with manganeſe, it communieats 
to the glaſs a violet colour; and the more the oxid 
is calcined, ſo much the Carpet is the colour which th 
glaſs acquires. 

When borax 1s melted with oxide of manganeſe, j 
acquires a brown or violet colour. 

Ammoniacal muriate gives, on being diſtilled yith 
this metallic oxide, pure ammoniac; and the amm 
niac is in part decompoſed. Scheele, who firſt of 
ſerved this fact, informs us, that an elaſtic fluid is 
the ſame time diſengaged, which he conſiders as on 
of the principles of ammoniac ; hut he has nat deter 
mined the nature of that fluid; and M. Berthollet hy 
ſince diſcovered, that when ammoniac is decompoſa 
by a metallic oxide, the hydrogene, which is one d 
the principles of that falt, unites with the oxigene d 
the oxides to form water ; while the azote, the oth 
principle of the ammoniac, paſſes into an erin 
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pr gafeous ſtate by entering into > with ca- 


tity of 


1th u. Noric. 


We know nat . in what manner 1 and 
ulphur act upon manganeſe and its oxide. Even 
\e white oxide of arſenic appears to be capable 
of depriving | this acid of a part of its oxigene; for it 
Jiſcolours glaſſes which have been ſtained brown by 


born, 
ganeſe. 
he acid 


green 
nicats is ſubſtance. 
ole A To theſe properties of manganeſe Bergman adds, 


ned nat it can never be entirely purified from iron ; and 


e ſolu. therefore this new ſfemi-metal, like nickel, is un- 
ate now as it exiſts in a ſtate of purity. Scheele, who 
ined nade an accurate analyſis of natural manganeſe, 


dund it to contain iron, lime, barytes, and a little fi- 
liceous earth, 

Oxide of manganeſe i is employed, mor the name 
f black magne/ia, in glaſs works, both to purify 
white glaſs from yellow, green, or blue ſtains, ang. 
0 give it 2 violet colour. Probably this phænomenon 
is owing to the action of the oxigene ſeparated by 
heat, upon ſubſtances that are coloured. 

Native oxide of manganeſe 1 is at preſent employed in 
be preparation of the oxigenated muriatic acid, and 
in many other preparations. | 
This native oxide, when heated by itſelf in a 
pneumato- .chemical machine, affords very pure vital 
or oxigenous gas. This is the only vital air proper 
for being adminiſtered to fick perſons, in the caſes in 
which vital air is conſidered as a remedy. 

The affinity of manganeſe with the principle of com- 
buſtion, is a fact which in many inſtances ſerves to 

fret the operations of modern chemiſts. | 
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V Antimony. 
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1 1 ſtibium, is a ponderous ſemi- metal d 
1. | a ſparkling white colour, and bearing a firoty 
reſemblance to tin or ſilver. It appears to conſiſt d 
laminz arranged one over another, and its ſurface er. 
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hibits a kind of cryſtals in the form of ſtars or fern . 
leaves. It likewiſe appears in trihzdral pyramids, co 3 
fiſting of figures like hoppers, ſtanding on their ang "hi 


one above another; theſe hoppers appear to reſult fron 
the accumulation of quadrangular or octohædral py 
mids. In water this ſemi-metal loſes one-ſeventh «i 


its weight it is eaſily reducible to powder. It afts 1 
a very ſenſible manner on the ſtomach; for it 1s both vans 


emetic and purgative. 5 : 
Native antimony is rarely to be met with: it bs 

been diſcovered by M. Anthony Schwab at Sahlbegß 

in Sweden. M. Schreiber, director of the mines d 


Allemont in Dauphiny, has found native 
1 | tho!t 


Of Antimony. 25k 
| thoſe mines. This native antimony is in large plates, 


ed from ore; only it contains one or to 9 
parts of ene . 

M. Mongez the younger has a a native WA 
ide of antimony in fine white needles, intermixed with 
antimony, or bundled together like zeolite. He found 


phiny. 
This ſemi-metal is generally . with caffur, 


and it then forms what has been improperly called an- 
timony, but is in propriety of language an ore or ſul- 
phure of antimony. This mineral is of a blackiſh grey 
colour, in plates or needles of various ſizes, friable, 
and either ſcattered about ſingly or joined together in 


and of theſe moſt frequently with lead or iron. It 
abounds in Hungary and in France in the provinces 
of Bourbon, Auvergne, and Poitou. Naturaliſts have 
diſtinguiſhed this ore into a great many varieties, ac- 
cording as its filaments are ftellated, irregular, parallel, 
chatoyant, & c. When it is mixed with a portion of 


etal ol 
ſtrony 
vaſt of 
ce er. 


r fern 


$, con: 
ang i nrſenic, or has been altered by the vapours of alkaline 
a er combustible matters, it appears in needles of a deep 


red colour, bearing a conſiderable reſemblance to 


yt 
De beautiful cobalt flowers, but rather more opaque. We 
10; may now conſider the ſeveral varieties of this ore. 

$ both | 


Varieties. 


1, Sulphure of antimony, cryſtallized in hexahæ- 


it ha 

halben dral priſms, terminating in tetrahedral pyra- 

Wo mids, obtuſe and ſolitary. | 

"ny i 2, Sulphure of antimony in ſtriz, or conſiſting of 
thoſ large ill-ſhaped needles, lying together in ir- 


regular bundles. 
3 
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and diſplays all the properties of that which is extradt- 


this oxide on the native antimony of Chalanges i in Dau- 


z 
| 
i 


16 
TP 
155 
N / 
BY; 
2% 37 £0 
113108 
1 y 
a £ 
$ "3h 
in 
77 18 8 
Sx © | 1 
914 * 
. 
1 * 
8 3% 
1 4 
— ; 
1 
V4] | 
347 18s 
LL © 3 - Þ 
E835 4 4 
(3 \ "I 
1 1 
1 0 
1 1 13 
* 1 4 
i 1 + 7 
1 "Y „ 
15 | 1 
21 1389 
* $7 
bl 1 4 
1 's 
1-8 4 
n 
1 
| 7 


X FE 
1 1 
4 7 } 
6 1B 
144 
1 1 * 
N 1 
'S$ = 4 T i 
N 2 
9 | 
4 3 7 
1 
F 1 
4 + 
17 
, 


fome form. It is ſometimes mixed with other metals; 
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|. 252 | * Antimon 7 
0 Wie. Wc 
19 1 2 Sulphure of a in ellated ſtriæ. hb | pure 
14 needles are divergent from a common cent WF; 
140 . Lamellated ſulphure of antimony; it con Wi with 
1 of plates of various ſizes, reſembling the lea ſulp 
1 ore known by the name of galena. This u. e 
Tk riety is ſometimes ſparkling : when it has thiz WW que: 
1100 property it is called ſpecular antimony. it is 
Wl y Red ſulphure of antimony. This is a gran. Line 
14 lous effloreſcence on the ſurface of needles of WW anti 
#1; 1 antimony : it is ſometimes cryſtallized in red WWF 8. 
1 priſms or needles, the colour of which vare Nobſe 
1% in deepneſs and brightneſs. In this fate its g 
140 ſome naturaliſts call ſulphure of antimony oper 
11.16 native kermes or native golden ſulphur. Low 
11 Formerly, ſulphure of antimony was not treated à N grea 
11 an ore in order to obtain from it the ſemi. metal: it Map 
i) was only melted to ſeparate the gangue and any other WW phut 
„ metallic matters which might adhere to it. In tha gree. 
5 | operation two pots are employed ; one of them in the « 
| Ah which the ore is melted, with a number of holes in Wbina 
| 4 its bottom; the other ſtanding beneath it to receive not 
11. the ſulphure of antimony as it melts, is buried in the Wmuc! 
| It | earth; a fire is made around the upper pot : + at firſt a the 
* | 0 moderate heat is applied, becauſe the ore is very fuſible, ¶ to p. 
1 but towards the end of the operation the fire is incres Wſeart! 
THER ſed, in order that all the ore contained in the mineral Nacco 
| Fi j may melt and run off. A portion of the other metals, oper 
144 and particularly of the iron which is mixed with ths non. 
| "Mr ore, runs off at the ſame time, and theſe metals fom be ir 
1 a ſtratum of ſcoriæ, on the ſurface of the ſulphure ꝗ nine 
IQ | antimony in the inferior pot. Although the ſulphur: goes 


of antimony which comes from Hungary be common) 


ene the pureſt, yet it is DR — that from what- 
evet 


that 
end 
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| ever place this mineral come, it is always ſufficiently 
I Tt | 


pure and proper for the purpdſes to which it is applied, 
enter. when its needles are regularly formed, and unmixed 
onfiſt with ſcoriæ. It is to be obſerved, however, that the 


e lead 
118 V2. 
W this 


ſulphur and the antimony are not always combined 1a 
the ſame proportion in this ſulphure; and of conſe- 
quence it becomes neceſſary to examine it, whenever 
it is meant to be employed in the preparation of medi- 
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cines, as it is much to be wiſhed that the ſtrength of 
Iles of WW aotimonial preparations were uniformly the ſame. 
in re Sulphure of antimony melts very readily,” as may be 


variez obſerved in the proceſs by which it is ſeparated from 
; ſtate its gangue. If urged with fire after being melted in 
mom WY open veſſels, it loſes its ſulphur, which goes off in yel- 
low flowers; the metallic part is alſo reduced with 
ted a; great caſe to an oxide, and it then flies off in white 
tal: it Wvapours ; but a moderate heat, inſufficient to melt ſul- 
other WT phure of antimony, volatilizes the ſulphur by flow de- 
n that WT grees; and the metal then combines gradually with 
em in che oxigene of the atmoſphere, forming by that com- ; 
les in bination grey oxide of antimony, This operation can- 
eceive not be very well effected unleſs the ſulphure. be fo 
in the much divided as to expoſe a great deal of ſurface to 
firt a the atmoſphere: it is therefore for this purpoſe reduced } 
ufible, to powder, and expoſed to a flow fire on a varniſhed 1 
acred- earthen pan. A gentle heat muſt at firſt be applied, on 1 
unerd account of the mineral being ſo fuſible; but as the 
netals operation advances and the ſulphur goes off, the anti- 
h thus WWmony becomes more refractory, and the fire may then 
s form be increaſed till it redden the capſule containing the 
ure dl ineral. The operator may conclude that his work 
Ipbur goes ſucceſsfully on, when he feels no other ſmell but 
mon that of ſulphur exhaling from the roaſted mineral, 
What. end obſerves that it does not form into clods; but 
evel | when 
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lie properties. 


| little black ſoap or oil, they are reduced to pure an- 


07 Antimony, 


when the Culphure becomes clotted, and the fuk 
is decompoſed as it volatilizes (which is indicated i 
the ſuffocating ſmell of the ſulphureous acid), the hep 
is then too intenſe, and ought to be diminiſhed, 
Though ſulphur appears not to be very cloſely com, 
bined with antimony in its ore, yet it is impoſſibley] 
drive it entirely off by roaſting. The grey oxide 9 
antimony prepared by the above proceſs always retain 
a pretty contiderable quantity of ſulphur, even thougk 
the ſemi-metal have been calcined till it loſt its meti 


When the grey oxide of antimony is, by itſelf u. 
ged with fire, it melts into a glaſs of a reddiſh brot 
or an hyacimth colour. This glaſs is more or leſs fy. 
fible, and more or leſs tranſparent, according as th 
mineral from which it is formed has been more or I, 
calcined. If they contain but a little ſulphur and if 
great deal of oxigene, the glaſs which it affords is tran 
parent and ſcarce fuſible : this is glaſs of antimony, pro 
perly ſo. called, or vitreous oxide of ſalphurated ant 
mony. If the oxide contain a large proportion of {ul 
phur, and be leſs remote from the metallic character, 
produces a glaſs which is more fuſible and opaque thi 
glaſs is called /zver off antimony, becauſe it is of a di 
red colour, like that of the liver of animals. When 
oxide of antimony has been ſo completely calcined th | 
it will ſcarce melt, a little ſulphur or ſulphure of i- fer i 
mony caſt into the erucible in which it is expoſed t 
heat, will cauſe it to melt in an inſtant. | 

When grey or vitreous oxide of antimony are heated 
in a crucible, with an equal quantity of black flux andi 


olatil 
chen 
This c 


mon y. The black flux ſerves two purpoſes in this oe 


ration: the alkali which it contains combines with the 
2 | ſulphu 
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ulphur, of which fire alone could not free the oxide, 
1 the carbonaceous matter contributes to the redue- 
don of the metallic oxide. Antimony is thus prepared in 
he great way in commerce; it is then called regnlus of 
atimony. The ſemi- metal is moulded into flat otbicu- 
lar cakes, which exhibit on their n a Wen 
lation reſembling fern leaves. 

Antimony is liable to no alteration goin he contact 
f light. It does not melt till it be red hot; and on 
eing expoſed to an intenſe heat in cloſe veſſels, it is en- 
lirely volatilized without ſuffering decompoſition. If 


If n be left to cool ſlowly after being melted, and the 
brow nid part be poured off after the ſurface is conſolida- 
ef Wed, what remains will be found cryſtallized in pyra- 
4 ids or hoppers, as we have mentioned above. 
or 16 The ſemi-metal, when melted in open veſlels, is very 
- and; WWuickly oxidated. A thick white ſmoke riſes from it, and 
Wo precipitated at the ſurface of the melted metal, or fixes 


n the lid of the crucible in the form of ſmall white 


* jeedles : this is a ſublimated metallic oxide which has 
of ſil. een improperly called flver flawers of regulus anti- 
ony, or /now of - antimony. In preparing a certain 


quantity of this matter, a crucible is placed horizontal- 
in a furnace, ſo that its rim is exactly fitted to the 
nouth of the furnace to which it is luted with clay. 
Lhe antimony is put into this crucible : a degree of 
eat is applied ſufficient to melt the ſemi-metal and 
ale it in ſmoke : the ſmoke is received into a ſecond 
rucible covering the firſt ; and it is there condenſed 
nto very ſlender, white, and brilliant needles, which ap- 
ear to be four-fided priſms. 7 6 

| The white ſublimated oxide of antimony, not only 
olatilizes during the burning of the ſemi-metal ; but, 
rhen urged with fire, it is ſublimated even by Itſelf, 
This oxide may be likewiſe melted into an orange-co- 
toured 
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coloured glaſs: this glaſs is paler and more tranſpan _ | 
than that which is formed with the grey lulpharay 
oxide of antimony z but it is alſo much more diffe 
to melt. 
Antimony ſuffers r no een front combuſtible mat 
ters; but they decompoſe the oxide, reſtoring i it tote rer 
ſtate of a regulus. As oxide of antimony is almoſt a 
ways very completely oxidated or highly ſaturated vit 
oxigene, it is exceedingly difficult to make it repak i 
to the metallic ſtate; and as it is alfo a very volatile ſib 
ſtance, it becomes neceſfary to perform this redudin 
in Cloſe veſſels; The white ſablimated oxide appe 
to be ſoluble in water, and to have acquired by {ubl 
mation ſome ſaline properties: Rouelle was the ii” 
1 who made this obſervation on flowers of antimony, 
1% Some other metallie oxides, particularly thoſe of arſenis 

| 
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molybdena, and tungſten, become ſaline and acid whet 
ſaturated with oxigene; and perhaps the ſame propet 
ty may be; one day or other, diſcovered to _—_ 
14 oxide of antimony: 
„ Antimony is but very little altered by air; it ſurfat 
| 9 1 | i is only à little tarniſhed. It is not ſoluble ; in water; 
„ yet ſome phyficians ſuſpect that it communicates t 
1 this fluid a very diſcertiible emetic quality. Whit 
oxide of antimony, when diſfolved in water, com 
eates to that fluid emetic properties. This powet 
action, together with its volatility and folubility, give 
this oxide a kind of analogy with oxide of arſenit 
Many mineralogiſts have been of opinion that the os 
of antimony is never without arſenic. It is certait 

that both the ore and the regulus, when reduced ti 
powder and thrown upon coals, exhale an odotir which 
is eafily diſcerned to be arſenical ; and when a perl 
is for ſome time expoſed to that vapour, he feels itt 
3 . 
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W 19600 him as a cathartic and a weak poiſon ; as I 
alk have ſeveral times experienced in my laboratory. 
Eartliy ſubſtances have no power of action on anti- 
boy : its oxide enters with eaſe into the compoſition 
ble mu 
it tote rer or a more remote reſemblance to the byacinth, 
moſt e are. unacquainted with the manner in which the 
ted wu ao terreous ſubſtances and the alkalis act upon anti- 
= TA. know more concerning the influence of 
tile ue acids on this ſemi- metal. 


edu aus! he ſulphuric acid, when boiled dan over this 
gulus, is itſelf decompoted, and oxidates a part of the 
i-metal ; a good deal of ſulphureous gas is exhaled. 


' ADneaM 


y ſubl⸗ | 33 tes ve 
. Wt it; and towards the end of the operation there is a 


tle ſulphur fublimated. The maſs which remains, 
ter the decompoſition of the acid; is a compound, con- 
ling of a good deal of metallic oxide with a ſmall 
con of the ſemi-metal, combined with the acid, ſo 
Wh to form ſulphate of antimony The ſaline part is ſe- 
clong rated by means of diſtilled water. This falt, when 
porated with a ſtrong heat; is very deliqueſcent, and 
t ſuſceptible of cryſtallization : fire eaſily decompo- 
<< it; pure water, the ſalino-terreous fubſtances, and 
cates Me alkalis, like wiſe ſeparate its principles. It is very 
ficult to reduce oxide of antimony that has been 
ned and precipitated by the ſulphuric acid. 

The nitric acid attracts antimony with eagerneſs: 
acid is decompoſed, oxidates moſt of the metal, and 
dives a part of it. This folution takes place readily 
ugh when the ſubſtances are cold: the ſalt produ- 
l, after being feparated by lixiviation from the part 
is oxidated, gives by evaporation nitrate of anti- 
, which is very liable to deliquiate, and is decom- 
{ed by fire, and by the ſame intermedia which de- 
Yor, II. R : | compoſe 


timony 
arſenic 
id whet 


; ſurfa 


water; 
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gaſſes, communicating to them an orange colour of a 
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14108 258 Of Aniimuny, 

— compoſe ſulphate of antimony. The oxide of antimj 

J i 101 | ny formed by the nitric acid is very white: it is lik 4 
101108 wiſe one of the molt refractory and the moſt difficul i; x 
13.08 reduce of all the metallic oxides. = 
b 1 The muriatic acid appears to have more Ciflicy . 
11 than any of the other acids in acting on antimony, } E 
100 it diffolves the ſemi-metal with the help of a long d . 4 
{| {| geſtion; but does not oxidate it ſo much as the fi lige 
| if 1 phuric and the nitric acids. I have obſerved, thy 30 
11 when the acid remains for a long time over antimon 40 
| il in powder, it acts flowly on the ſemi- metal, diffolyig oral 
1 9 a good quantity of it. The muriate of antimony di viel 


101 
1%. tained in ſmall needles, by a violent evaporation, # 
1 very liable to deliquiate. It melts in the fire; it yk 
17 10 tilizes, and is decompoſed by diſtilled water like f 
1 ſublimated muriate of antimony, called butter of ani 
LH mony, which we will ſoon have occaſion to conſide 
and which differs but very little from this compoun 
M. Monnet, who has given a good deſcription of ti 
combination effected by a pretty intenſe heat, obſen 
that there is a very conſiderable difference betweentl 
| which is prepared with the oxide and that made 
„ with the ſemi- metal; the former being of a more ft 
if TA nature, and cryſtallizing in laminz, like ſulpha QF... 
||: | 1 lime and the boracic acid. That ſalt is beſides deco 
] poſable by water. We have had occaſion to obſer 


In EE ea ee 
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1 

| 05 | 

| 1 | that in ſolutions of antimony by the muriatic acid on! 

1 ml. feed by diſtillation, there is always a portion of WA; 1 : 

| 11 which is never volatilized by the action of fire, but ned 
ul ſembles the ſalt mentioned by M. Monnet. Thi ght t 


F owing to its having been highly oxidated by the ad 
This obſervation may be in like manner applied u lution 
moſt all ſolutions of metals, which are found to er. 

in many different ſtates, according as the metal vue 0 


ey contain is more or leſs completely calcined or 
cigenated. M. Monnet affirms as a certain and invari- 
ble fact, that 12 grains of oxide of antimony are ſuffi- 
nt to ſaturate half an ounce of common muriatie acid; 


antim 
is like, 
culth 


ifficul e preciſe ſtrength of which he does not determine. 
ny. gan ſays, that the muriatic acid has a greater affi- 
long UM than any of the other acids with antimony. The 
the ful cigenated muriatic acid oxidates antimony with the 
ed, Una eateſt eaſe. 1 5 1 
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iſfolvin 
on il 
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Aqua regia, or the nitro-muriatic acid, diſſolves this 
etal with more energy than either of the two acids of 
hich it is made up; for the muriatic acid has in this 
mpound acquired new activity, in conſequence of 
ing united with the oxigene ſeparated from the ni- 
ic acid. Nitro-muriate of antimony is very deliqueſ- 
nt, and may be decompoled like the other faline 
ombinations of this ſemi- metal. "Lid 

Sulphure of antiniony, or the natural combination of 
phur with the ſemi-metal, is generally more entirely 
ſolved, but leſs completely oxidated, by acids than 
e ſemi-metal. Sulphur appears to defend antimony 
ſome meaſure from the attacks of thoſe ſaline ſub- 
ances. The nitro-muriatic acid acts gently on this 
uneral : it may be advantageouſly employed to ſepa- 
Pe the ſulphur which it precipitates in the form of a 
ute powder. M. Baume recommends for this ope- 
tion agua-regia, conſiſting of four parts of the nitric 
ih one of the muriatic acid: but he has not men- 
med the preciſe degrees of ſtrength which the acids 
zt to have. When this mixed acid ceaſes to act on 
phure of antimony on which it has been poured, the 
Jution is then filtrated, and the ſulphur remains on the 
Iter, By weighing this ſulphur, the reſpective quan- 
le of ſulphur and antimony contained in the ore 
* ana- 
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Red come to be known. But it is to be obſerves, 
that this ſulphur always contains a ſmall portion of Oh 
ide of antimony; and therefore this experiment canngt 
be thought very accurate, at leaſt if the oxide be ng 
_ previouſly purified by acids from the ſulphur j Interniz 
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This ſemi metal decompoſes many neutral ſalts, M, 
Manner: in his Lreatife en the Solution of Metals, de. 
ſcribes an operation, ſhowing that an imony decompots 
ſulphate of potaſh. He melted in a crucible a mixun 
confiſting of one ounee of that ſalt with half an ound 
of this ſemi-metal. The product was a yellow, 
triform mais, extremely cauſtic, being nothing e ſe hit 


— 
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autimoniated ſulphure of potaſh. When this maß v nl a litt 
diluted in hot water, and afterwards. cooled, it afford. canta 
ed a reddiſh ſulphurated oxide of antimony, or genuieliſ No Wy 
kermes. On this occaſion, according to the new di ed di 
trine, the ſemi-metal, by depriving the ſulphuric «i water, 
of its oxigene, cauſes it to paſs into the ſtate of ful A, Wal 
phur. I have made a ſeries of experiments vd . 1 
rove that many other metallic ſubſtances deem A xhite o 
poſe ſulphuric ſalts, as I ſhall how in the folloxig 1s procel 
chapters. elves the 
Antimony decompoſes nitrate of potaſh with ge Noulded 11 
rapidity. If equal parts of this ſemi-metal and m rt 
in powder be thrown into a red-hot crucible, the Het 
gives a {mart detonation, and burns the metal by men ll in uni 
of the oxigene which it ſupplies. After the operatict es on t 
the fixed alkaline baſe of the nitre and the antimony de oxide o 
in the ſtate of a white oxide are found in the cruchi perl 
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il . This oxide has received the name of diaphoreticu 
| timony. We call it oxide of antimony by nitre. Nota 
 timony 
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Fmony, but its ore, or native ſulphure of antimony, is 
moſt frequently uſed for this preparation. Only a lar- 
ber quantity of nitre muſt then be added; ſuch as three 
lu of the ſalt to one of the mineral, in order that not 
enly the metal but Ikewiſe the ſulphur united with it 
may b- burnt. The reaton why the ore is preferred 
o the ſemi-metal is, that the ſulphar renders the de- 
nation of the nitre more rapid and more complete, 
nd greatly facilitates the combuition of the anti- 
wony. No | | | 
The matter remaining in the crucible after the deto- 
nation, conſiſts of oxide of antimony, combined in part 
ith the fixed alkali of the nitre, and with ſo much af 
the nitre which has eſcaped detonation ; it contains hke- 
wiſe a little ſulphate of potaſh, formed by the union of 
heacid of the ſulphur, with the fixed alkali of the nitre. 
his compound has been named folvent of Rotrou, or un- 
waſhed diapheretec antimony. This matter is caſt into 
ot water, and diluted by the ſolution of the faline 
ut, while the metallic oxide remains ſuſpended in the 
rater, The turbid water is decanted off, and the fix- 
d white oxide ſuffered to ſubſide. After paſling thro? 
his proceſs , the unwaſhed diaphoretic antimony re- 
cines the name of waſhed diaphoretic antimony. It is 
oulded into little balis, and then carefully dried. The 
ine part of the mixture remains diſſolved in the ſu- 
ſernatant water, as well as a part of the metallic oxide, 
il in union with the nitrated potaſh. If an acid be 
ured on this liquor, it combines with the acid, and 
be oxide of antimony is precipitated. This oxide is 
{properly called ceruſe of antimony, or materia perlata 
| Kerkringius, The liquor that remains after the 
recipitation of the materia perlata contains a little 
We which has eſcaped detonation, a ſmall portion of 
| R 3 {ul- 
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acid with the alkali, by which the metallic oxide yy 


_ ries according as one or. another of the acids is 
en. 
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r acts with ſtill more energy on ſolutions of antimony 
Won my cauſing a quantity of that gas obtained from 
bon and the aqueous ſulphuric acid to paſs into a 
+r0-muriatic ſolution of antimony, the ſolution be- 
Lime inſtantly turbid, and depoſited a matter of an o- 
unge yellow colour, reſembling golden ſulphur, but 
erer reſembling real kermes. White oxide of an- 
mony, when expoſed in the ſame manner to hydro- 
renous gas, both dry and diluted in water, ſuffered no 
Iteration. | 
Sulphur combines readily with antimony to form an 
rtificial ore, which is an exact imitation of native ſul- 
ure of antimony. To effect this combination, equal 
Warts of ſulphur and antimony are to be haſtily melted 
Worether in a crucible ; and the product is a needled 
ineral of a dark grey colour, which never contains ſo 
nuch as half its weight of ſulphur, unleſs the two ſub- 
aces have been mixed together in the proportion of 
W part and an half of ſulphur to a part of the ſemi- 
getal. I have even obſerved, on melting an ounce of 
ntimony in a retort with an ounce of fulphur, the pro- 
Iu to be ten drams of ſulphure of antimony, and to 
ontain of conſequence only two drams of ſulphur ; 
ile the reſt of that combuſtible ſubſtance had fo 
zelled by fuſion as to make its way into the receiver. 
0 more therefore than one part of ſulphur is requiſite 
communicate to four parts of antimony the charac- 
er of ſulphurated ore of antimony. And in pharmacy 
teretore, it is very neceſſary to examine in what pro- 
portion the two ſubſtances are united in any quantity 
I this ore uſed in preparing medicines, in order to eſti. 
late the effects which it may produce in combination 
th other ſubſtances. | : 
The alkaline ſulphures, or livers of fulpbur, entirely 
R 4 dii- 
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diſſolve antimony, things in conſequence of the öh We h. 
| tion a yellowiſh matter, from which a Precipitate bons wi 
antimoniated fulphur may be obtained by an ai, WA mony. 
which inſtantaneouſly communicates to it an orange q. diſlolve 
lour. Hepatic gas, or ſulphurated hydrogene, ads o WM fing it te 
ſolutions of this ſemi-metal Sh in the ſame man. metal e 
ner as h ydrogenous gas. dletely i 
Antimony combines with Dl, —_ with biſmuth, ss we he 
but theſe metallic mixtures have not yet been examin metallic 
ed with ſufficient care. | zulus. 
Such are the principal properties of this Combined Nitre 
But it is neceflary to examine in a particular mm te prep 
its ore, which has improperly received the name of uWiſ:quence 
timony, As this mineral is moſt commonly uſed, of this o. 
in a great many very valuable pharmaceutical prepemn both the 
tions, it is natural to think that its properties mut mains is 
much better known than thoſe of the ſemi· metal va nen es 
it contains. The alchemiſts, who paid much attemi te cauſe 
to this ſubſtance, were the diſcoverers of ſome part M brifk.,, 0! 
that knowledge which we at preſent poſſeſs concerninMWlets. I. 
its properties: And indeed no ſubſtance has under poonful. 
more experiments than have been on ſulphure of ss inten: 
mony. We have already ſeen, that with the hep dW:in0ny, 1 
heat, a portion of ſulphur may be ſeparated from i nediatel 
and that rom this operation there reſults a grey oxide ſa white 
fuſible into glaſs or liver of antimony, according ure, co: 
calcinationis more or leſs completely effected. But u antin 
ing and combuſtion by nitre are not the only means oW@rith he: 
ſeparating from antimony the ſulphur which it con", the 
tains. This ſeparation may be likewiſe effected h aſs, ſpa 
preſenting to. the mineral {ome ſubſtance having epaque 5 
greater affinity with the metal than the metal ea to © 
with the ſulphur, or having a'greater affinity with e nitre 
fulghus 1 than it has with the metal, We: 0500 C 


nm 
mn 
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we have an inſtance of the firſt of theſe decompoſi- 
tions when acids are applied to crude ſulphure of anti- 
mony. Thoſe ſalts, eſpecially the nitro-muriatic acid, 
iiffolve the ſemi-metal, and ſeparate the ſulphur, cau- 
ng it to ſwim on the ſurface of the ſolution. © The 
metal even appears to diſſolve eaſier and more com- 
pletely in ſulphure of antimony than when it is pure; 
1; we have already remarked. Iron and ſome other 
metallic ſubſtances attract the ſulphur from this re- 


gulus. 


the preparation of a number of medicines of ſome con- 
ſequence, We have already ſeen, that when one part 
of this ore is made to detonize with three parts of nitre, 
both the ſulphur and the metal are burnt, and what re- 
mains is a white metallic oxide mixed with alkali. 
When equal parts of nitre and ſulphure of antimony 
are cauſed to detonize together, the detonation is leſs 
briſk, on account of the proportion of the nitre being 
leſs, This mixture therefore requires to be poured by 


1 


Is intended to form white oxide, or diaphoretic an- 
inony, needs only to be kindled once, when it im- 
mediately detonates, till the whole be reduced to 
a white maſs. When the detonation of this mix- 
ture, conſiſting of equal parts of nitre and ſulphure 
of antimony is effected, the whole maſs is urged 
with heat till it melt; and inſtead of diaphoretic anti. 
ny, the crucible is found to contain an opaque brown 
mals, ſparkling, extremely brittle, in a word, a brown 
opaque glaſs of antimony covered with ſcoriæ. It is 
ray to obſerve, that in this operation, the quantity of 
the nitre is not ſufficient to burn all the ſulphur. That 
mon of the ſulphur which eſcapes combuſtion, cauſes 

the 


Nitre is ſucceſsfully employed with this ſulphure in 


ſpoonfuls into a ,red-hot crucible ; whereas that which 
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three ounces of tartar. From the fuſion of this mix. 


in the ſmalleſt degree, reſemble that of metals. Thelt 


yet been exactly eſtimated. 


no More nitre muſt be employed but what is requilit 
to burn the ſulphur; and ſome other matter which n 
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the oxide of antimony to melt together with ji: 
When this mixture is not urged with fire till it U 
brought into a ſtate of fuſion, the product obtained i 
nothing but a vitreous ſcoria, which was formerly cal 
ed Rulland's falſe liver of antimony. This matter, when 
reduced to powder and waſhed in water, forms cy 
metallorum ; which is nothing but vitreous oxide of 2 
timony pulverized, and ſeparated from the ſaline ny. 
ters, with which it is mixed in conſequence of the ds, 
tonation of the nitre. 5 
There are two other preparations ſimilar to the fore. 
going, and, as well as it, true ſulphurated glaſſes of a 
timony. The one is the ruby of antimony or magnefu 
opalina ; which is obtained by melting in a crucidk 
equal parts of decrepitated muriate of foda, nitre, an 
ſulphure of antimony. The melting of this mixtur 
which is not preceded by detonation, affords a vitreou 
maſs of a light brown colour, very brilliant, and cover 
ed over with white ſcoriæ. The other very improperly 
called medicinal regulus, is prepared by melting a mix 
ture conſiſting of fifteen ounces of ſulphure of antims. 
ny, twelve ounces of decrepitated muriate of ſoda, anl 
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ture. there reſults a gliſtering black glaſs very opaqut 
and very denſe, and of which the appearance does not 


twocompounds, which differ in ſome external propertis 
from true /iver of antimony, doubtleſs owe thoſe properiis 
by which they differ from it to the marine ſalt uſed u 
preparing them; but its effects on this mineral have nd 


To extract antimony from its ore in the ſmall wy, 


There 


promo e buttons 


Of Antimony. = 


Promote the reduction of that part of the metal, which 
, reduced to an oxide during the operation, muſt be like- 
iſ: added to the mixture. For that end, take eight 
ances of ſulphure of antimony in powder, ſix ounces 
tartar, and three ounces of nitre; mix theſe matters 
ell together, and put the mixture by ſpoonfuls into 
| red hot crueible: the nitre will detonize with the tar- 
ar and the ſulphure of antimony, forming black flux, 
ind the antimony will be at the ſame time melted, 
When the matter is ſufficiently melted, let it be poured ' 
Ento an iron cone greaſed and made hot: let the cone 
be truck with a few blows while the mixture is pour- 
ec in; let the whole be ſuffered to cool, and the regu- 
Jus will be found in a pyramidal form at the bottom of 
this veſſel, This ſemi-metal is covered over with 
reddiſh black ſcoriæ, which readily attract the moiſture 
of the atmoſphere. When the upper ſurface of the re- 
gulus is convex, and exhibits a regular ſtar, it may be 
confidered as pure. This ſtar, which ſuggeſted to the 
imaginations of the alchemiſts the molt extravagant no- 
tions, depends on the manner in which the ſemi-metal 
cryſtallizes as it cools. The outer edges cool firſt ; and 
the fluid matter being then driven towards the centre 
produces this cryſtallization, which never takes place' 
but on ſmall maſſes of antimony ; for in large cakes of 
[this ſemi-metal, as the fluid matter undulates round 
Jeveral centres, inſtead of a ſtar, the cryſtallization exhi- 
bits tern-leaves under different angles. Reaumur 
has ſhown that ſudden cooling prevents this ſtellated 
cryſtallization from taking place ; and that if even one 
kde of the cone be ſuddenly cooled, only half a ſtar is 
obtained *, The quantity of metal obtained by this 


proceſs 


There is doubtleſs ſome analogy between the way in which metal- 
ir buttons cryttallize on their ſurface and the form which they aſ- 


ſume, 


ſaline matters which form the ſcoriæ. 
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proceſs is not equal to an half of the ſulphure of aut 
mony employed on the occaſion, although the Minerg 
generally contains more regulus than ſulphur, becauſ 

part of the ſemi- meal enters into combination with th 


* Theſe ſcoriæ are compound bodies, conſiſting of 4 
| gent many principles. They are found to contain the 
fixed alkali of the nitre and the tartar, combined vit 
the ſulphur of the antimony in the ſtate of alkaline 
fulphure. This ſulphure holds in ſolution a portiond 
oxide of antimony, and is mixed with a little ſulphat 
of potaſh, formed in conſequence of the ſulphuric a 
produced by the combuſtion of the ſulphur having 
combined with part of the alkali which belonged t 
the nitre. Laſtly, theſe ſcoriæ contain likewiſe a cr 
bonaceous matter which they owe to the tartar. 01 
boiling them in a large quantity: of water and filtratin 
the boiling liquor, this carbonaceous matter is left on 
the filter. This ſolution is clear while it remains warn, 
but as ſoon as it cools, it becomes turbid, and depoſits 
a reddiſh matter, which is at preſent thought to be a. 
timoniated ſulphure of potaſh. This precipitate is cal. 
ed kermes mineral by the dry way. When the | 
quor ceaſes to depoſite a precipitate, it then afford 
by evaporation a matter not ſo deep coloured as kerne, 
which is a real antimoniated ſulphure of potaſh. | 
affords likewiſe ſulphate of potaſh. If, inſtead of evaps 
rating the liquor, you pour an acid into it, it gives a pt 
cipitate of ſulphurated oxide of antimony of an "_ 

yelloy 


The ani 
male inſe< 
$ hulk into 
Winguiſhes t 
e inſec. 1 


fume, when by a well - conducted cooling, and by ſeparating the E ll and t 
from the fixed part, art diſpoſes them in ſeparate cryſtals. I his by es and di 
engaged he At be Mongez's attention in his reſearches concerning tk . g 

mw, ds we 


cryſtallization of metals. A. 
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of antimony, and ſeems to differ but little from kermes. 
1faquantity of ſulphure of antimony reduced to pow- 


arbonate of potaſh or of ſoda, either of theſe efferveſ- 

eat akalis diffolves the ſulphur, and forms by that 
SE 5 an alkaline ſulphure, which holds a part of the 
xide of antimony in ſolution : this boiling liquor is fil- 
red; and by cooling it depoſites as a precipitate 
that portion which it contains of kermes or red ſulphu- 
ted oxide of antimony. When this liquor is cooled. 
Tad filtered, a new precipitate of orange coloured ſul- 
hurated oxide of antimony may be obtained from it 
by acids. If an alkaline lixivium be boiled anew over 
his refidue, kermes may be again obtained. But this 
W-rmes is of a paler colour than that which was at firſt 
obtained; and the oftener the operation is repeated the 
nore does the precipitate differ in nature from genuine 
ermes. The alkali appears to diſſolve more of the ſul- 


ntimony ſhould not therefore be boiled oftener than 
ce or twice in the alkali. This operation is general- 
called the preparation of kermes by the humid way. 
This name was given it by a Carthuſian friar, na- 
ned Simon; doubtleſs, becauſe its colour reſembles 


at ofthe animal called kermes *, which is uſed in dye- 
| ing. 
The animal ter met, or ſcarlet grain uſed in dyeing, is the Min of a 
male inſet, which fixes on the holm or ilex, and gradually increaſes 
$ bulk into the form of a cap. It loſes the annular form which di- 
nguiſhes thoſe animals. Under this cap are contained the eggs 
e inſect. The young inſects iſſuing from the egos pierce througl/the 
ll; and the females being without wings, fix upon tie leaves of 
and die there, after being impregnated by the males who are 
nged. the cochineal inſe& is another ſpecies, in nature fimilar to 


Us; a3 we ſhall ſhow when we come to ſpeale of the animal kingdom. 


lor colour; which was formerly called golden ſilver. 


ger be boiled for a few moments in water containing : 


hur than of the oxide of antimony; and ſulphure of 
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ing. Mineral kermes has been alſo called Carthyſy 

powder, becauſe it was at firſt prepared in a Iaboratoy 
belonging to that order. Glauber appears intitle t 

| the merit of being the diſcoverer of this medicine: jy 
* he prepared it with ſulphure of antimony and liznced 
nitre fixed by coal. But he has deſcribed his procek 

in an unintelligible language; nay almoſt in alchenis 

cal ſymbols. Lemery, who laboured much in inyek, 

gating the nature and the combinations of antimony, 
and who has given, under a different name, a prepan. 


6 ling 
if xed 1 
ſubject 
he fan 
gunces 
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hoſite tl 
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nd affo 


tion ſimilar to kermes, may be regarded as being . ined is 
perly the inventor of this compoſition. © It was, r ſulph. 
ever, offered to the world as an entirely new Wome, on 
tion many years after the publication of that chemitiik water. 
work; and it owes its celebrity to the ſurpriſing eu are lo 


which it effected when firſt adminiſtered by the ( lali em 


thuſian friar Simon. He received it from a ſurgem i ineral. 

the name of Ligerie, who was not himſelf the invents M. Ba 

of it. Ligerie ſaid that he had it from M. Chaſten Mir prepa 
ort time 


the King's Lieutenant at Landau, to whom it was lai 
to have been communicated by an apothecary who pn 
tended to be a diſciple of Glauber's. Dodart, at thi 


ated oxic 
the firſ 


time firſt phyfician to the king, applied to Ligerie f antimo! 
publiſh his receipt for making kermes ; and it wd an ou 

cordingly communicated to the world by that ſurgeurucible. 
in the year 1720. Lemery, the ſon, in the Memon" mort: 
of the Academy, aſſerted his father's right to the complet 
nour of this diſcovery : and with the more reaſon, in a ſuff 
cauſe moſt apothecaries in preparing #ermes, ſtill Hd thro: 
low the proceſs of that ſkilful chemiſt, a browr 
| Ligerie's- proceſs conſiſts in boiling a” pint of nl Id and at 
water for two hours with four ounces of liquor of ut * us 
en drie 


fixed by coals, and a pound of ſulphure of anti 
broken into ſmall pieces; filtrating the boiling 1 


ve. 
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iling the ſame ore with three ounces of new liquor of 
red nitre diluted in a pint of rain water; and, laſtly, 
ſobjecting the ſecond reſidue to a third boiling, with 
te ſame lixivium as before, namely, adding to it two 
nunees of liquor of fixed nitre with a pint of rain wa- 
er. The liquor is then filtered, and ſet aſide till it de- 
Poſite the kermes ; it is then waſhed till it become in- 
pid, dried, and after ſpirit of wine has been burnt 
ver it, reduced to powder. This proceſs is tedious, 
nd affords but very little kermes ; for all that is ob- 
vined is at moſt but two or three drams to the pound 
f ſulphure of antimony. It is likewiſe very trouble- 
Tome, on account of ſo much boiling and evaporation 
f water. Laſtly, Three-fourths of the ore of antimo- 
y are loſt in this proceſs ; becauſe the quantity of the 
cali employed is ſo ſmall in proportion to that of the 
nineral. ore 
M. Baume, who follows Lemery, gives two proceſſes 
br preparing in a very ſimple manner, and in a very 
ort time, a great quantity of kermes, or red ſulphu- 
ited oxide of antimony ; the dry, and the humid way. 
the firſt, a mixture conſiſting of a pound of ſulphure 
f antimony, two pounds of very pure alkali of tartar, 
d an ounce of ſulphur, all pulverized, is melted in a 
meible. Thus melted, the mixture is poured into an 
on mortar, where it is again pulyerized, though not 
completely, as ſoon as it cools : it muſt then be boil- 
| in a ſufficient quantity of water; and this liquor, fil- 
red through grey paper, affords by cooling kermes 
a brown red calour : it muſt be waſhed, firſt with 
Id and after that with boiling water, till it be ſuffi- 
ently purified from any mixture of ſaline matter; it 
then dried, pulverized, and paſſed through a ſilken 
ve. | 
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To prepare kermes in the humid way, tlie ſime Cle 
miſt directs to boil a-lixivium, confiſting of fiye gr fi 
pounds of pure fixed alkali with fifteen or tweny 
pounds of river water: into this liquor, when boiling 

caſt four or five ounces of levigated ſulphure of 1 
mony ; ſtir the mixture; and after it has boiled fort 
moment filtre it: this filtered liquor depoſites a pre 
deal of kermes by cooling 5 which muſt be waſhed it 
the ſame manner as that prepared by fufion. This pry. 
ceſs, according to M. Baume, affords twelve or thirteen 
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ounces of kermes to the pound of antimony. He af; and 
us, that the kermes obtained by theſe two diſſenu o princ 
ways is entirely the ſame. 71 oY ed. 
The theory of this operation, or the nature of H offroy, 
mes, are not yet well known; tho' many eminent chi" grain: 
miſts have been engaged in the reſearch. It is ins of ! 
rally thought that the alkali diſſolves the ſulphut of Hon, t. 
ore, and that the ſulphure whichis then formed diſohi Baumè 
the antimony. Yet the ſemi- metal is not entirety ci" princ 
folved ; for in Lemery's proceſs by the humid way, only b 
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grey powder is precipitated during the boiling of the 
liquor, which melts without any addition into reat ant 
mony. The precipitation of kermes, by the cooling of the 
lixivium, which though at firſt reddiſh and tranſpare 
gradually loſes its colour as the kermes ſubſides, 1s a0 
other ſingular phenomenon. This compound is thougl 
to be a kind of antimony ſuperſaturated with ſulphur 
and when hot ſoluble in fixed alkali. If you make 
lixivium containing precipitated kermes, the em 
will be again diſſolved by heat. The lixivium, wh 


by cooling gave a precipitate of kermes, contains lik ts princip 

wiſe antimoniated ſulphure of potaſh. When an 0 ſlate of t 

is poured upon it, an orange matter is precipita uons 0 v 
'0L, II. 


known by the name of golden ſulphur of ant 
| | 4 
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d much more emetic than kermes. It is a 
contain more ſulphur than kermes, and Jeſs of the 
tallic oxide. 

Geoffroy, who in the years 1734 and 17 35 commu- 
ated to the Academy ſeveral Memoirs concerning 
mes, made a great many experiments, with a view 
accompliſh an analyſis of it. He conſiders the action 
geids as the moſt effectual means that can be em 
pyed for that purpoſe : theſe ſalts are thought by him 
liflolve the ſemi-metal, and leave the ſulphur na- 
u; and thus he thinks the proportion in which the 
o principles of kermes are united in it may be eſti- 
ted, An ounce of kermes contains, according to 
offroy, ſeventeen grains of metal, thirteen or four- 
n grains of fixed alkali, with forty, or one and forty 
wins of ſulphur. But many chemiſts are at preſcnt of 
non, that kermes contains not a mann of alkali. 
Baume ſays, that this ſalt is not one of its conſti- 
nt principles, and may be entirely ſeparated from 
only by waſhing the mals in plenty of boiling 
ter. M. Deyeux, who has turned his inquiries to 
lame ſubject, agrees in opinion with M. Baume. In 
ries of experiments performed in conjunction with 
Duke of Rochefoucauld, I have had an opportunity 
being fully convinced of the ſame truth: but one 
particularly worthy of notice is, that, as the cir- 
ſtances of the preparation of kermes vary, it alſo 
ears to vary greatly in its nature. It may contain 
e or leſs ſulphur; and it may be naturally inferred 
t its effects muſt vary, according as the proportion 
principles is varied. It appears in general, that 
ſlate of the ſulphure of antimony, the various pro- 
ons in which its principles are united, and its be- 
'oL, II. 8 | ing 
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4 
1 


ing more or leſs attenuated or divided, as well ag 


Laſtl 


quantity and the particular ſtate of the alkali in voi 

of cauſticity, the quantity of the water, the time fſulph 
ring which the lixivium i boiled, with many ad ances ſ 
ſuch cireumſtances, produce great variations on the; tn; 
ture of kermes. Ht order to obtain it always with oper, 


xcompo 
ith this 


ſame ſtrength, the proportion of the ſubſtances of u 
it is compoſed, and the eireumſtances in which l 


prepared, ſhould always be the ſame. Witnout en Aphur, 
ing into a very minute detail of ail the phænome d copp 
which kermes has offered to our obſervation, wil ed don 
treated with a great many different intermedia, wely hich th 
only add, 1. That the cauſtic alkalis produce a fig n dec 
lar alteration upon it, and diſſolve it even when di * ſe 
2. That the energy with which the acids act ont ©: 
fubſtance is much diverſified, and that it is very (ln ts = 
cult to determine by means of them the quantity a U ” 
the ſtate of the ſemi- metal, and the ſulphur which em 4 f 
into its compoſition; becauſe the ſulphur ſeparated fn 4 Au 
kermes by acids carries always along with it a cena xi 
quantity of oxide of antimony. _ __ 

The cauſtic alkalis act with much more energy than "Ml f 
efferveſcent alkalis on ſulphure of antimony ; the for 1 
produce more kermes in proportion to their quanti foro 
and the kermes into which they enter, is of a much («MN eplac 
er colour than that which owes its formation to the l acid, , 
ter. Lime, or lime water, when digeſted over antimoiſ ok the 
powder, affords, even without the application of bt Pie h. 
at the end of a few days, a kind of kermes or g littie 5 
ſulphur, of a beautiful red colour. Ammoniac ale ! pill 
in the ſame manner. By diſtilling ammoniacal mu. ſom: 
with ſulphure of. antimony, we obtain a pulver e digel 
Purple ſublimate, which appears to be a kind 0: ns ary 45 


moniated ſulphure, with a baſe of ammoniac. 
. 


Te Au 
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| Laſtly, To conclude the hiſtory of the decompoſition 
f{ulphure of antimony, a number of other metallic ſub- 
nces ſeparate the ſulphur from this compound, having 
greater affinity with it than antimony has. Tin, iron, 
ppper, and filver, are all of them capable of effeQing this 
compoſition. It is only neceſſary to heat tin or ſilver 
ich this ore till they melt. Theſe metals unite with the 
phur, leaving the antimony in a ſolitary ſtate. Iron 
copper produce the ſame effect: theſe muſt be firit 
=] down, and made red hot in a crucible, after 
nich the ſulphure of antimony is added to them, and 
n decompoſed. The mineral haftens their fuſion, 
id the ſemi-metal is ſeparated. It muſt be confeſfed, 
bwever, that the antimony obtained by theſe pro- 
es is never pute: it ſtill retains a part of the metal- 
ſubltances which were employed to ſeparate the tal- 
. [is form and colour always indicate this; and it 
littinguiſhed by the name of the metal with which 
s alloyed. | 1 

Antimony is employed in many of the arts; more 
ceially in caſting types for printing. It was formerly 
angels a purge. For this end, a quantity of water or 
ne was drunk, after ſtanding over night in veſſels 
this ſemi-metal. But as the particular temperature 
the place and the ſtate of the wine, as being more or 
acid, neceſſarily rendered it uncertain what quan- 
u of the metal might be at any time diſſolved, this 
Uicine has been with good reaſon given up; as being 
little to be truſted. For the fame reafon; the per- 
Wl pills are no longer ufed, which were little ball; 
ths ſemi-metal ſwallowed as a purgative: The ſtate 
te digeſtive juices; the nature of the mucus in tho 
mary ducts, and the differences between difſe- 
I 2 3 tent 
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phure of antimony is employed as a ſudorific in cu 
neous diſtempers. It is ſuſpended in a linen bag int 


occaſioned by the thickening of the lymph; ſuch 
ſerophulous caſes, and all ſwellings of the gland 


however long we continue to apply it. Unwaſhel 
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rent individuals in point of ſenſibility, rendered i 
effects of thoſe pills mages 3 and frequently any 
TOUS, 

Crude ſulphure of antimony, Rotrou's folvent, f 
oxide of antimony known by the name of draphore 
kermes mineral, and golden ſulphur, are the only a 
monial preparations at preſent uſed in medicine. $& 


veſſels in which ptiſans for theſe diſorders are prepam 
A number of phyſicians deny that it produces any gi 
effects when adminiſtered in this way. It is like 
levigated and made up into pills, hand are taken f 
the ſame complaints. 

Rotrou's folvent, or alkaline oxide of antimony 
recommended as a very effectual remedy in diforl 


general. A number of phylicians truſt but little tot 
effects of waſhen diaphoretic antimony : they think 
a pure oxide of antimony, entirely deſtitute of itt 
Yet it 1s to be remembered, that Rouelle, the youn 
er, found this oxide to be ſufficiently ſoluble, 1 
that in conſequence of its poſſeſſing this property, 
muſt be capable of producing ſome effects in me 
cine. Beſides, as we know not in what manner! 


gaſtric juices, and thoſe of the inteſtines, act on meu half 
oxides, we muſt not venture to pronounce that ah als or 
ſtance which is apparently inſoluble and infipid, © A Oc 
have no virtues when taken inwardly. Expert * 


proves, however, that this medicine produces { ng 
any effect in the moſt obſtinate cutaneous diſord In 
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uſe, on account of its containing alkali, it is much, 
"re active than the laſt-mentioned medicine. A me- 
cine called La Chevelleray's powder is {till uſed in ſuch 
' It conſiſts of diaphoretic antimony calcined ſe- 
n times ſucceſſively, with freſh nitre each time, and 
:viated after each operation. It differs but very 
le from waſhed diaphoretic antimony ; for when 
is ſemi-metal has been, once well calcined, as it 1s 
een detonized with a quantity of nitre equal to three 
es its own weight, it is no longer ſuſceptible of 
leination; and therefore no detonation can be obſer- 
d in this operation. This medicine is abſolutely in- 
able of producing any effects when deprived of al- 
i. 
Kermes mineral is one of the moſt valuable medi- 
es that are prepared of antimony, It is inci- 
e, and is very happily adminiſtered in pituitous af- 
tons of the ſtomach, the lungs, the inteſtines, and 
en of the urinary paſſages. It is moſt frequently uſed 
caſes when the breaſt is affected, in order to aſſiſt ex- 
toration. It ought not to be given, however, till the 
ammation be abated. It is likewiſe given ſucceſs- 
ly, in ſmall doſes frequently repeated, in catarrhs of 


elings of the glands, &c. It is given in doſes of 
dm half a grain to two or three grains, in certain 
Inks or pills. Sometimes it occafions vomiting ; and 
often occaſions ſweat, or a profuſion of urine. 

bolden ſulphur, as being a violent emetic and pur- 


ed in the ſame caſes in which kermes is pre- 
bed; but its effects are much more uncertain. 


83 There 


horetie antimony, or Rotrou's ſolvent, is preferable, 
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e breaſt, the humid aſthma, cutaneous diſorders, - 


Ire, is but little uſed. It was formerly admini- 
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Tn ere are lileswiſe ſeveral other preparations of a1. 
mony, which are very advantageouſly employed in n 
dicine: But as they are made up with vegetable ma. 
ters, we will ſpeak of them on another occaſion, Thi 
is among the moſt valuable of metallic ſubſtances in 
medicine; and phyſicians cannot ſtudy its propenis 
with too en attention. Scarce any other metall | 
ſubſtance has more engaged the attention both of 4 | 
chemiſts and chemiſts ; and we have deſcribed a nun, 
ber of valuable preparations into which it enters, 
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INC is a ſemi-metallic ſubſtance, ſparkling, of a 
bluiſh white colour, and cryſtallized in narrow 
aminæ; it has neither taſte nor ſmell. It cannot be 
educed into a powder like the other ſemi-metals : it 
ields under the hammer, and may even be beat out a 
dood deal, provided it has not been too much ham- 
ered before. We owe the knowledge of this proper- 
ty of zinc to M. Sage. When zinc is wanted to be 
ery much attenuated, it muſt be granulated, by be- 
jag poured melted into cold water, or filed down. It 
rreales the files employed for this purpoſe, and fills up 
heir teeth. Macquer ſays, that when it is expoſed to 
he moſt intenſe heat which it can bear without melt- 
ng, it becomes fo brittle that it may be pulveriſed in 
mortar. This property eſtabliſhes a wide diſtinction 
between zinc and thoſe metals which are rendered 
more ductile by the action of heat, and renders it eaſy 
or us to reduce a maſs of this metal to ſeparate particles. 
Wt may be likewiſe reduced to the ſame ſtate by tritu- 
ating it when melted, and ſtirring its particles to pre- 
ent their adhering together as they cool. This ope- 
don muſt not be performed in an iron mortar, for 
Linc always diſſolves a portion of that metal: a marble 
le and mortar ſhould be uſed for the purpoſe. 
„ In 
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280 Of Zinc. 
In water zinc loſes about a ſeventh part of its Weiphy 
The brilliant, and in a manner regular facets, which 
appear in the fracture of the pigs into which zinc 
made up for commerce, are a proof that this feu 
metal is capable of cryſtallizing in a determinate mag. 
ner. The Abbé Mongez ſucceeded in cryltallizing 
this ſemi-metal. Its cryſtals are bundles of ſmall qu. om . c 
drangular priſms, diſpoſed in all directions, and a: Linc 
blue colour, which is changeable if expoſed to the at led 
while the metal is hot. — 
M. Sage thinks zinc to be, next after iron, the na als, m 
common of all metals. He affirms that he has found itunes le 
all martial pyrites: and M. Grignon aſſerts that the ay. | N 1 
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OMMO! 


mia of the furnaces in which iron ores are treated, al. ind at“ 
ways contains a good deal of zinc. banc 


Native zinc is very rare: moſt naturalifts even do ed int 
of its exiſtence. But M. Valmont de Bomare inſom (ach 
us, that he has ſeen ſpecimens of this ſubſtance i liſplay | 
the mines of lapis calaminaris in the Dutchy of Lin. s rece 


burgh, and in the mines of Goſlard. It was in ſmalelted i 
pliant filaments, of a greyiſh colour, and very infa in mi; 
mable. . 5 | MI-me! 

This metal is ofteneſt found in the ſtate of oxide: endes, 
then conſtitutes the /apis calaminaris, which in point M ids, es 
form is ſubje& to very many varieties. Sometimes it bonſted 
in cubic, priſmatic, foliated, or laminated cryſtals ; but Milphur 


ofteneſt in irregular maſſes. Its colour too varies. tWinion, 


is ſometimes white, ſometimes grey or yellow, av fulph: 
ſometimes reddiſh. It is a hard body, but never foe Linc, i. 
hard as to give fire with ſteel. It is found in pre ich the 
large quarries in the Dutchy of Limburgh, in the cout theſe c 
ty of Namur, and in Nottingham and Somerſetſhires re, 

England. Theſe quarries of 7apis calaminaris, are oe ii, at 


found to contain marine bodies, calcareous ſpar, &c.; Mes cry 
5 ; : eil 
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kicumſtance which proves them to have been depo- 
led by water. The lapis calaminaris is ſtill called na- 
tural or faſſil cadmia. Bergman, who has analized zine 
res in a very accurate manner, has found almoſt all ca- 
mines to contain filiceous and aluminous earth, and 


Jan. 
lie of iron in various proportions: calamines contain | 
rom .04 to. 30 of metal. | 


Linc, in combination with ſulphur, n 1 = 
led blende or falſe galena. This ſulphure of zinc is 
ommonly in ſcales ; ſometimes it appears in cubic cry- 


notas, more or leſs truncated. As to colour, it is ſome- 
t 0 nes lead coloured, but generally black or reddiſh: 
ere is alſo found at Ronſberg in Norway, at Goſlard, 


Ind at St Marie, a yellow and tranſparent ſpecies of this 


ed in the dark. Some of them poſſeſs this property 
n ſuch a degree, that all that is neceſſary to make them 
liſplay it, is to rub them with a tooth-pick. Rlende 
a3 received the name of /terile nigrum ; becauſe, when 


tin might de extracted, no zinc is obtained, as the 
mi-metal is volatilized while it is in fufion. All 
lendes, when they are either rubbed or diſſolved in 
ids, exhale a very ſenſible ſmell of liver of ſulphur. 
ronſtedt thinks them to conſiſt of Zinc combined with 
lphur by the intermedium of iron. M. Sage is of 
pinion, that they contain an earthy ſulphure, or liver 
[ ſulphur, 

Linc, is likewiſe found in a ſaline ſtate, combined 
th the carbonic, or with the ſulphuric acid. The firſt 
theſe compounds is known by the name of vitreous 
Mc Ore, or ſpar of zinc. This ore is white, grey, or 
iſh, and gives fire with ſteel : it is ponderous, ſome- 
les cryſtallized, and ſometimes ſtalaRitical, or irre- 
gularly 
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ubſtance. Some blendes are phoſphoric when rub- 


elted in order that the zinc which it appears to con- 
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gularly ſhaped. It diſſolves with efferveſcence in wk 
giving out carbonic acid. Bergman reckons every 100 
grains of it to contain 65 of oxide of zinc, 28 of cu. 
bonic acid, 6 of water, and 1 of iron. 


Native ſulphate, or vitriol of zinc, is found in rhon. 
| boidal cryſtals or white ſtalaQites. It is often cryſta, 


lized, like amianthus, in ſilky filaments, or in fi 
needles: it is ſometimes confounded when in this ft 
with feathered alum. It is found in 121 and 1 in the 
mines of Goflard in Hartz. 

We may now proceed to arrange zinc ores in thefil 
lowing manner, according to the ſeveral ves? in which 
the ſemi. metal 1 18 found. 


State J. Native zinc. 


1. In pliant filaments, greyiſh, and inflammabe, 


State II. Linc in Oxide; Calamine. 


Varieties. 

1. Oxide of zinc, or white RF ER NE in tetrahz- 

dral priſmatic cryſtals, ſhort and bundled t- 

gether in a confuſed manner. It ſometims 
inclines to green. 

2. Oxide of zinc, or calamine cryſtallized in pp 

mids, reſembling the hog's tooth calcareo 

ſpar; its colour, white, grey, greeniſh, 


reddiſh. Meſſrs Sage and Rome de Lil 


think that this calamine is produced by lf 


| decompoſition of calcareous ſpar. It is indes 
5 oNet 


State ! 


arieties, 


1; 


1 


Of Zinc. „ 
arieties. | 
often found to be in part calcareous and hol- 
low within. 


3. Solid, and as it were worm-eaten oxide of zinc 


or calamine. It 1s furrowed, cellular, and in 
ſome manner cryſtallized in dendrites. 

4. Solid, compact calamine or oxide of zinc; la- 
pis calaminaris., That which we get from 
the county of Namur is always calcined. 
There is an order againſt exporting it till it 
have undergone that operation. 


Oxide of zinc, or calamine in greeniſh or yel- 


lowiſh ſtalagmites. 


6. Oxide of zinc, or calamine in a zeolite form, 


known by the name of Zeolite of Friburgh. 
M. Pelletier has diſcovered that this pretend- 
ed pearl-coloured zeolite contains to 1 0 
parts,. from 48 to 52 of ſiliceous earth, 36 
of oxide of zinc, and from 8 to 12 of water. 


State III. Tinc mineralized by ſulphur : Sulphure 


of ZINC, blende. 


arieties, . 

1. Bluiſh grey blende, or ſulphure of zinc, of a 
metallic appearance, and in cubic or rhombic 
cry ſtals. 

2. Black ſulphure of zinc, or blende, either in 
cryſtals, or irregularly ſhaped. 

3. Red or reddiſh brown ſulphure of zinc or 
blende. * 

4. Phoſphoric ſulphure of zinc, or 93 of a 
yellowiſh green, or a red colour. 


5, Greyiſh 
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| 284 Of Zinc. 
| 9 5. Greyiſh yellow ſulphure of zinc, or blend, 
| mixed with, galena or petroleum. : a4 
I! 6. White blende, or ſulphure of zinc, ah 
2. Waxen yellow blende, or ſulphure of Zinc 25 
8. Sulphure of zinc, or blende in a ſtate of FRO. 0 
| polition, its plates ſeparated, and its brilliar oy 
e deſtroyed. It paſſes into the ſtate of oui np 
ol zink, or calamine. 88 
IF +4 5 Os > the Ir 
| E remal. 
State 1V. Saline zinc. "204 
| | tiatic 
8 1 3 * 1 
I. Carbonate of zinc, ſparry zinc, or vitreous on . 
* * | takes « 
. 2. Sulphate of zinc, in rhomboidal cryſtals, in fta 5 
: lactites, or in ſilky filaments. iq | 
In aſſaying Fa it is ale hs 
allayir „it is generally ſufficient to re. WW he the: 
duce it to powder, to mix. it with coal, and to heat the WW;,;2c u 
mixture in a crucible covered with a red copper plate; N but bY 
on which the copper immediately becomes yello, cal (ul; 
and is converted into braſs. Bergman has an. As ti 
lized calamine much more accurately by the humil frrſt ros 
way: he made uſe of the ſulphuric acid in analiung mines. 
pure calamine and carbonate of zinc: the ſolution e Whe very 
found to contain both ſulphate of zinc and ſulphate q which 
iron; the laſt he decompoſed by a known weight d rntes th 
zinc, and afterwards precipitated it with carbonate ꝗ after be 
ſoda. He has determined, that 193 grains of this p- Bergma 
Mi _ eipitate are equal to 100 grains of zinc; from eres, nc 
if weight of the precipitate he deducts the weight of the Mcalamin. 
| | Zinc employed to precipitate the iron. the aſſa; 
| As, moſt calamines are of a more compound natu greater 
10 
1 
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than this, and contain ſiliceous earth, aluminous earth, 
and chalk combined with oxide of zinc, of iron, and 
eren of lead; Bergman firſt treats thoſe ores three times 
:—efſively with two parts of nitrous acid each time: on 
heating them till they become dry, the acid calcines the 
00 and renders it inſoluble; the ſecond addition 
of nitric acid ſerves to diſſolve whatever is ſoluble; and 
the iron, the ſiliceous earth, and the aluminous earth, 
remain ſeparate. The acid holds in ſolution the calca- 
requs earth and the oxides of zinc and lead. The mu- 
tiatie acid is employed to precipitate the oxide of lead; 
the ſulphuric acid to ſeparate the lime; as to the lime 
it is precipitated by the alkaline pruſſiates. Bergman 
takes one fifth of the weight of this precipitate to be 
the oxide of the zinc contained in the calamine. He 
has employed likewiſe another proceſs, in which he di- 
tilled the ſulphuric over calamine till only a dry reſi- 
due remained; this refidue he lixiviated in hot water: 
fe. he then precipitates this Iixivium with cauſtic ammo- 
niac, which ſeparates the iron and the aluminous earth, 
but not the oxide of zinc, which is ſoluble in ammonia- 
cal ſulphate. 

As to the aſſaying of blendes, formerly they were 
firſt roaſted, and then treated in the ſame way as cala- 
mines. M. Monnet firft aſſerted that theſe ores might 
be very well aſſayed by diſſolving them in aquafortis, 
which combines with the metallic ſubſtance and ſepa- 
rates the ſulphur. The oxide of zinc is then reduced, 
alter being ſeparated by diſtillation from the nitric acid. 
Bergman has made a ſeries of experiments on theſe 
res, no leſs accurate than thoſe which he has made on 
calamines; and has purſued M. Monnet's concerning 
the aſſaying of them by the humid way to a much 
greater length. He firſt ſeparates by diſtillation, the 
l 5 F water, 
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the Memoirs of Stockholm, 1775. That ore is very rich, and cor 
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contain: he next treats them with ſuch acids as aq upon 
them with the moſt force; and finiſhes the operation by 
precipitating theſe ſolutions with various re-agent,, 
The ores of zinc are not wrought in order to extnd 
the ſemi- metal which they contain. By melting lead. ai 
mixed with blendes, zinc is obtained in the form of o 
ide; which is ſublimed in the chimnies of furnaces, ani 
there produces greyiſh incruſtations, which are calle 
tuttia or caumia fornacum. Another portion is obtain. 
ed in the metallic form by cooling the anterior part d 
the furnace. The zinc being reduced to vapour by 
the action of the fire, is there condenſed, and falls in 
grains on powder of charcoal, covering a ſtone place 
beneath in the furnace. The powder of coal preſere 
the ſemi-metal from being calcined ; it is then meltel 
anew in a crucible, and caſt into pigs. This is the pro 
ceſs by which the greateſt part of the zinc which paſs 
in commerce is obtained at Rammelſberg, either in ox: 
ide or in metal. This zinc is always combined with; 
portion of lead which alters its nature. That which 
prepared in China, and comes to us from the Indie, 
under the name of tutenag, is much purer *; but ut 
are unacquainted with the proceſs by which it is preps: 
red. M. Sage ſays, that the Engliſh extract zinc, il 
the great way, from lapis calaminaris by diſtillation; 
but the apparatus which they employ is kept a ſecret 


Linc expoſed to heat in cloſe veſſels melts on beo. th 
ming red hot, and volatilizes without being decomp- PMatio! 
urns; } 


ſed. If ſuffered to cool ſlowly in a veſſel from whigh 4 

1 | . F olatiliz 
ght whi 
Put a ver 


* Mr Kirwan gives the name of ?utenag to a variety of the britts 
Inc is of 


calamine of China, of which M. Engerſtrom has given an analy ls i 


tains from u to 5s of zinc. 
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a part of the melted ſemi-metal may run out, the remain- 
ing part cryſtallizes into needled priſms. M Mongez uſes 


des and bottom, which he ſtops with earth of bones. 
When the ſurface of the zinc cools, all the holes are 
gradually ſtopped; and the metal is ſtirred with a red 
iron introduced by one of them. This ſimple pro- 
ceſs cauſes the melted zinc to run out; and the roaſt- 
ing pot is then ſhaken till the metal ceaſe to run, and 
the portion which is cool cryſtallize, If left in the 
veſſel, it takes a metallic colour : 1f expoſed to the air, 
t aſſumes the ſhades of the rainbow. When melted zinc 


rey pellicle, which is ſoon converted into a yellowiſh 
ide, not very refractory, but eaſily reducible. This 
pxide weighs more than the zinc of which it is formed; 
hut if the ſemi- metal be violently heated, it burns with 
a white or a greeniſh yellow flame, which is very bril- 
ant, and reſembles the flame of phoſphorus. The oxide 
js carried up and volatilized by the current of this 


th 4 
h x ame, but condenſes in the air into the form of very 
es icht white flakes, which are called flowers of zinc, pom- 


bolix, mul album, philoſophical woot or cotton. They 
re a thoroughly calcined oxide of zinc ; and their gra- 
ity is greater than that of the ſemi metal from which 
hey are formed: for M. Baume obtained fixteen oun- 
es ix drachms and fifty four grains of this oxide from a 
pound of zinc. It is not volatile of itſelf; and its ſu- 
Jlimation is owing to the rapidity with which the zinc 
urns; for if this oxide be expoſed to fire after being 
olatilized, it remains fixed: it retains a phoſphoric 
gut which it diſplays in the dark; it melts into a glaſs; 
Put a very intenſe heat is requiſite : Vitrified oxide of 
ne is of a beautiful pure yellow colour, 
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for this purpoſe a roaſting pot with ſeveral holes in its 


hs brought into contact with the air, it is covered with a 
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Zinc. 


nen liquor of cauſtic potaſh or ſoda is boiled over 
dis ſemi-metal, it blackens its ſurface, and diſſolves a 
ertain quantity of oxide, which, as M. de Laſſonne has 
own, may be ſeparated from it by acids. Ammoniac 

as leſs eftectually on zinc hot, on aceount, no doubt, 

Fits volatility : when it is digeſted cold, however, over 

nc, it diſſolves a little of it. In the ſolution of zinc 

the three alkalis, a certain quantity of hydrogenous 

is is diſengaged; the production of which is owing to 

e decompoſition of the water: ſo that it is this fluid 

hich acts on the ſemi-metal, reduces it to an Oxide, 

id renders it in part ſoluble in alkalis. 

The ſulphuric acid, diluted in water, diſſolves zinc 

Id. As the ſolution takes place, the ſemi- metal aſ- 

mes a blackiſh grey; a conſiderable degree of heat 

excited; and a black powder is precipitated; the na- 

re of which was long unknown, but which is now 

own to be plumbago: a good deal of hydrogenous gas, 

tha little carbonaceous matter diſſol ved in it, isdiſenga- 18 
l. Thiselaſtic fluid, which has the ſame ſmell as the gas 1 
tained when iron is diſſolved by the ſame acid, is cer- LH 
ah owing to the water; for the concentrated ſulphu- 
acid never diſſolyes zinc without the help of heat, 
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Wi 
oo the gas which it then affords is ulphureous, The 
er, therefore, begins with oxidating the zine, and 


acid then diffolyes the oxide of the ſemmi-metal. 
hen hydrogenous gas is no longer diſengaged, the ef- 
abe reſcence ceaſes, and the ſmell of the ſolution changes, 
oming perlectly the ſame with that of greaſe a little 
cid, The liquor is whitiſh and ſomewhat turbid: 
dilution in water it becomes tranſparent. When 
porated it affords a white ſulphate of zinc, rather 
re ſoluble in hot than in cold water; of which a 
jon cryſtallizes by cooling. This ſalt may be eaſily 
01. II. * | ins. 
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enough obtained in very regular cryſtals, which ae 
uſed in the arts under the name of white copperns, whit 


Wo kit 
wigle 


vitriol, Goſlard's vitriol. On expoling to the air for ; il {p' 
few days a ſolution: of this ſalt in boiling water, a lil: WW:ticle ! 
_ evaporated, it affords tetrahedral priſms, terminatingn WW We f 
_ Pyramids having likewiſe four fides : the fides of thee Name of 
priſms are ſmooth. Such is the form which Meſſrs Sw Way at 
and Rome de Lille aſcribe to them, and my obſer WiMulphiir 
tions enable me to confirm what they have advances, ilolves 


Bucquet obſerved the priſms to be rhomboidal ; ytt M 
Monnet aſſerts, that it is very difficult to make this fat 
_ eryſlallize, and that it is obtained in regular cryſtak 
without conſiſtency, by being violently evaporated i 
faddenly cooled. The white oxide of zinc likewiſe d- 
folves in the ſulphuric acid, forming the neutral faltd 
which we are ſpeaking. 
This ſalt has a pretty ſtrong.ſtyptic taſte. Acrordiy 
to Hellot, it loſes a part of its aeid by the action of firs 
That acid poſſeſſes the characteriſtic properties of the 


'F and 
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his ſalt 
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d grai 
hen diff 
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ſulphureous acid: it becomes hot when mixed withthe nfy it, a 
concentrated ſulphuric acid, as has been remarked H ni. metal 


uſe it h 
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Macquer. After being expoſed to the action of fn, 

this ſulphate of zinc appears to be converted into wil 
- Phite of zinc ; the properties of which are not vt 
known. Sulphate of zinc, when very pure, ſuffers {catt 
any alteration: from air: in time its oxide becomes mat 
completely calcined by abſorbing more oxigene: | 
then becomes yellow, and not entirely ſoluble in 
ter. Sulphate of zinc is decompoſed by alumina 
earth, barytes, magneſia, lime, and. the three alla 
The oxide of zinc precipitated by theſe ſubſtances m 
be again diſſolved in acids, and even in alkalis. 4 
moniac acquires, in this ſolution, a dirty brown coll 
Sulphate of zinc decompoſes nitre, and is itſelf decal 
poſed by that neutral falt, By diſtilling this mixtult 
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1 kinds of nitrous acid are obtained, which do not 
ingle together, as well as glacial ſulphuric acid. We 
il ſpeak more particularly on this matter under the 
E:ticle ſulphate of iron; or martial vitriol. 
pe find in commerce a ſulphate of zinc under the 
ame of white copperas, which is prepared in the great 
ay at Goſlard. Blende is roaſted ; a portion of the 
ulphur then burns, and affords ſulphuric acid, which 
liſolves the oxide of zine. The ore is next  waſh- 
Wi; and the lixivium, after being ſuffered to ſettle, 
L decanted off; evaporated; and thus cryſtallized. 
his falt is then tnelted by a moderate heat, in order 
) free it from the water of its cryſtals, and left to 
pol. By this proceſs it is condenſed into white, opaque, 
nd grained maſſes like ſugar. Vitriol of Ggſtard, 
then diſſolved in boiling water, cryſtallizes by cooling; 
kd its ctyitals are a little reddiſh. The colour is aſcri- 
Wed to the impurities of the ſalt; which is thought to 
pntain a ſmall portion both of lead and of iron. To 
fy it, alittle zinc may be caſt into the ſolution. This 
mi-metal precipitates the oxide of lead and iron, be- 
uſe it has a greater affinity with the ſulphuric acid 
Wan they have. The liquor is now filtrated ; and af- 
r paſſing through the filter, contains nothing but pure 
phate of zinc. What eſpecially leads us to think it 
ſide of iron which often alters the vitriol of Goflard 
that the zinc which paſſes in commerce is ſometimes 
ated by the loadſtone; a property which it muſt, 
doubt, owe to iron. If a perſon were to make ex- 
iments; therefore, on this ſemi-metal, it would be 
oper to uſe no ſpecimens but ſuch as he had himſelf 
epared by reducing precipitate of ſulphate of zinc, af 
purifying it as we have directed. We mult, how- 
r, obſerve, that the reaſon why pigs of zinc are at- 
£ We tracted 
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"conſiderable heat is produced on this occaſion, a wi 


nothing but a portion of that metal thoroughly cl 


a black matter, or carbure of iron, in the ſame manne 


tracted by the loadſtone at the part where they hay 
been cut, is often nothing elſe but their having 
cut with iron ſciſſars or wedges. 

The nitric acid, when weak and diluted in vag 
combines with zinc cold, and with great rapidity, | 


ately n 
dnate as 
| with 
Chibit t 
ble: it 
goderate 
ous 83 
rown Tc 


as when the ſame ſemi-metal is diſſolved in the ſulpbuih 

acid. The lively efferveſcence which takes place viel 
this combination is effected, occaſions the diſengo denen 
ment of a great quantity of nitrous gas, which theg an 
renders inſtantly red when the operation is perform Edd 
in an open veſſel: but by itſelf this gas is colour 
and it may be collected under water by immerſing 
to a quantity of that fluid the extremity of the vel 
containing the mixture. This experiment proves i 
Zinc decompoſes the nitrie acid by robbing it of aq 
of its oxigene. If the zinc be mixed with a littlei 
it is covered with a reddiſh ochreous powder ; whid 


om nit! 
ous AC, 
elting. 
s nitrou 
trite F: 
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regular 
ned by the acid: if pure, it precipitates ſome flaks ; lt 


rated pe 
when in combination with the fulphuric acid: a nu. Wl 
greater proportion of oxide of zinc will remain ids. M 
ſolved in the nitric! than in the fulphuric acid. Mac has a 


Baume ſays, fix ounces of this acid diſſolve five duct combi: 
and an half of zine in leſs than two hours. The WW: Ace 
ſolution of zine is of a greeniſn yellow colour, une (alt 


little turbid when new made 3 but after being ſuffered id beemy 


fettle for ſome time, it loſes this colour and beeun toduced; 
tranſparent. Altho' the acid with which it is made bei The mu 
ted in water; yetit is ſo very cauſtic as to corrode the i the nitri 
I obtained from this ſolution by evaporation and c adus gas 


cryſtals in compreſſed and ſtriated tetrahedral pH whic! 


terminating in four. ſided ſtriated pyramids. M perties: 


this nitrate of zinc is placed on burning coals, it n produc 


dan 


Oy Zinc. 


ately melts and runs into ſeparate portions, which de- 
nate as they become dry; and the detonation is attend- 
| with a faint reddiſh flame. It does not, however, 
Tibit the ame phenomenon when melted in a cru- 


Moderate heat without ſuffering ſome alteration, Ni- 
s gas eſcapes from it; its colour becomes a 
down red, and its conſiſtency gelatinous. If cool- 
| when in this ſtate, it retains its ſoftneſs for ſome 
e; and if the application of heat be continued, it 
ties ſuddenly up into a yellowiſh oxide. Hellot obtained 


ous acid; and obſerved it to aſſume a red colour in 
elting. It may be underſtood, that when heat diſenga- 
5 nitrous gas from this (alt, it paſſes into the tate of 
trite of zinc; It affords allo a certain quantity of oxi- 
nous gas or vital air. Nitrate of zinc readily attracts 
ge moiſture of the atmoſphere; on which event it loſes 
& regularity of form. What remains of the cryſtals of 
lis falt, after a few days expoſure to the air, is only 
rated pointed priſms without any determinate form. 
e know not whether it be decompoſable by other 
ids. Meſſrs Pott and Monnet affirm, that oxide of 
ne has a ſtrong affinity with all theſe ſalts; but does 
dt combine with any one of them in preference to the 
ſt. According to Hellot, oxide of zinc forms the 
me falt by ſolution in the nitric acid. If nitrous 
be employed to effect this ſolution, nitrite of zinc is 
poduced ; the nature of which is not exactly known. 

The muriatic acid acts on zinc in as rapid a manner 
the nitric acid. A conſiderable quantity of hydro- 
nous gas is diſengaged during the lively efferveſcence 
With which this act of combination is accompanied: its 
operties are the ſame with thoſe of the hydrogenous 
produced by the ſulphuric acid acting upon this 
1 3 ſemi- 
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de: it cannot then be dried even by the moſt 


om nitrate of zinc by diſtillation a very fuming ni- 
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ſemi- metal; and, as in that jnſtance, it ariſes from 0 


ty four hours, This ſolution, when expoſed to the al 
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water decompoſed by the zinc. A blackiſh matter 
gradually depoſited in flakes by the liquor; Which on 
be nothing but a combination of carbonaceous mate 


with iron. The ſolution of zinc by the muriatic n whic 
is colourleſs ; nor does it afford cryſtals by evaportal inc. 
When heated, it aſſumes a blackiſh brown colour, g All f. 
hales the acrid and pungent vapours of the mural" 
acid, and becomes much thicker: it has been expol xide of 
to the air in this ſtate far eight days without ga elo wil 
cryſtals. By diſtillation it affords a ſmall portion Mie puri 
very fuming muriatic acid and ſolid fuſible muriate M veans 
zinc. Meſſrs Hellot and Monnet have given very gu ding! 
deſeriptions of this operation. In my courſes of Hide of 
tures I have repeated it ſeveral times, and have obtafiſed to d 
ed, firſt, a ſmall portion of yellowiſh acid, and in yen 
wards a congealed matter in the neck of the ed ir 
This muriate of zinc was of a beautiful milk- white alis, 
lour, very ſolid, and formed, like ſtalaRites, of ſmall leyed t. 
diated needles : it melts by a mild heat. 1 preſen x errete 
ſome of i it for a number of years in well ſtopped gu mer c. 
flaſks; it had acquired but little moiſture in all He oxid. 
time ; the parts which touched the glaſs were becone ſon polit 
little yellowiſh, and the bottom of the glaſs was colot Line 
ed like a rainbow. This alteration i is, no doubt, the Then e: 
fect of light. In the retort uſed in the above proce tas, 1 
diſtillation there remains a vitriform and deliquei tall, It 
blackiſh matter. The muriate of zinc which Heß don, tl 
obtained by diſtillation was yellowiſh ; the fulph| id; on 
acid, he ſays, diſengages the muriatic acid. We Hen ile 
nothing « of oxiginated murigte of zinc. dis com 
The liquid carbonic acid, when zinc or oxide of 1 10 All 
is put to digeſt in it, diſſolves, according to Berga nc. 
a pretty conſiderable quantity of it in the ſpace of tn 3 
Dakes nit 


00 


K 295 


vered over with a pellicle which reflects various colours, 
d is actually, according to the celebrated chemiſt a- 
| ore quoted, carbonate of zinc. 

We are not as yet well acquainted with the manner 
1 which the Auoric and the boracic acids act upon 


re INC. 
2 All ſolutions of zinc in acids are precipitated by 
me- water, magneſia, fixed alkali, and ammoniac. The 
xide of this metal then appears in the form of white or 
mSellowiſh fakes, according tothe ſtate of the ſolution and 
Wc purity of the precipitant. It may be reduced by 
E eeans of zinc: it is ſoluble in acids and alkalis. By 
{ding more alkali than is zequifite to precipitate the 
ide of ⁊ ine diſſol ved in an acid, the precipitate is cau- 
ed to diſappear gradually, and the liquor to aſſume a 
lirty yellow colour; an indication that the oxide is diſ- 
ed in the alkali. When, inſtead of pure or cauſtic 
ee kalis, carbonate of ꝓataſh, ſoda, or ammoniac is em- 
loyed to ſeparate zinc from acids, there is ſcarce any 
nl iicrvefeence ; the precipitate is whiter than in the 
vrmer caſe, and the carbonic acid appears to nnite with 
he oxide of zinc; ſo that in this caſe there are two de- 
ompoſitions and two new combinations. 
Line decompoſes à number of the neutral ſalts : 
Then expoſed to fixe in a crucible with ſulphate of 
jotaſh, it decompoſes that ſalt, and forms ſulphure of 
hotan, in the ſame manner as antimony. In this ope- 
ation, the zine ſeizes the oxigene of the ſalphuric 
id; and the acid paſſing into the ſtate of ſulphur, 3s 
hen diffolved by the potaſh : the ſulphure formed by 
his combination diffolves a portion of the oxide of 
inc. All ſulphates are equally liable to be e 
y zinc, 
When this metal is reduced to 8 or wowder; it 
pakes nitre detonize with amazing rapidity, If the 
8 6 4 mix- 
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gorous is this inflammation, that it darts the bum 


is more or leſs complete according as a greater or al 


combination with ſo much of the oxide of zinc, mf 


ſolution the property of diſſolving all metals; if we 
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mixture be de: very dry, and caſt by ſpoonfuls ing 


The bal 
a red crucible, it produces a clear red flame. 80 
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matter to a diſtance from the crucible ; which renden 
it neceſſary for the operator to be very cautious, Th 
zinc burns with the help of the oxigene of the nm 
which is decompoſed, and is reduced to an oxide, ud 


quantity of nitre has been employed. A part of then 
ſidue is ſoluble in water. That part conſiſts of potaſhi 


may be precipitated by acids. Reſpour aſcribed to tiff 


may believe n who has given it as the alla Linc 
that alchemiſt, bining \ 
Linc appears from Pott's experiments to be cap melted 
of decompoſing muriate of ſoda. It acts with peculi lind of 
force in decompoſing ammoniacal muriate : M. Mam ey be 
affirms, that when this ſalt is triturated with the ei part!) 
metal, there is ammoniac diſengaged, Bucquet ha and acq 
ſerved, that when this ſalt is diſtilled with zinc, 2% has ſinc 
deal of ammoniac gas is obtained, as well as of Vith ſul 
drogenous gas, produced when the muriatic acid em grey mi 
into combination with the ſemi-metal. The dil"Wtimes b. 
gagement of the ammoniac, ſo eaſily effected, he ing to t 
ceived to be owing to the lively re- action of the vis accor 
on the muriatic acid. Oxide of zinc. is alſo diſeg i te mor 
ged on the occaſion, according to Hellot. The re the con 
of this decompoſition is muriate of zinc, which may WW find no 
ſublimated. M. M 
When a ſolution of aluminous ſulphate is da alkaline 
with filings of zinc, it is decompoſed, and ſulphate the hun 
zinc is formed in conſequence of its decompolitl tions of 
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re baſe of that ſalt therefore appears to have leſs affi- 
nity than zinc with the ſulphuric acid We owe this 
2 to Pott. We will hereafter have occaſion to make 
\ {milar obſervation concerning ſeveral other metallic 
ubſtances. 


tr The effects of hydrogenous gas on zinc have not yet 
been attended to; only I have obſerved, that if the 
emi-metal be immerſed into the gas, it aſſumes after 


ome time a very bright changeable blue colour; but 
have not purſued this alteration farther. It does 
not reduce the oxide of this ſemi-metal, which re- 
tains its oxigene with ſo much force as even to en. 
pole water. 

Linc appears at firſt to be almoſt incapable of com- 
bining with ſulphur. When theſe two ſubſtances are 
melted together, they melt without entering into any 
kind of union. Yet M. Dehne has obſerved, that if 
they be kept together in fuſion for ſome time, the zinc 


and acquires an increaſe of weight. M. de Morveau 
has ſince diſcovered, that oxide of zinc combines eaſily 
with ſulphur by fuſion, producing by this combination a 
Nerey mineral, very like the blende of Huelgoet. Some- 


(cn times bright yellow priſmatic needles are found ſtick- 
ins to the lid of the crucible in which this combination 
108 1s accompliſhed. M. de Morveau obſerves, that it is 


the more probable that the natural blende is formed by 


the combination of oxide of zinc with ſulphur, as we 
ind no native zinc. 


M. Malouin did not ſucceed in combining zinc with 
alkaline ſulphure, though he attempted it both in 


the humid and the dry way, and with various propor- 
tions of the ſubſtances. 


The lame chemiſt combined zinc with arſenic, He 
has 


is partly calcined, aſſumes a brown or a grey colour, 
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Has obſerved that it does not unite ſo well with the 
oxide of arſenic. However, in an experiment in whiz 
he diſtilled a mixture of oxide of arſenic, tallow, au 
zinc, he obtained a blackiſh maſs reſembling blende 
but ſofter than that ore. It appears likewiſe, thy 
when zinc and oxide of arſenic are diſtilled togeth 
the former deprives the latter of a part of its oxigen; 
for part of the ſemi-metal is calcined, while part of th 
oxide paſſes into the metallic ſtate. It would be 9 
conſiderable ſervice to chemiſtry to determine, by 
ſeries of experiments, the reciprocal action of meta 
and metallic oxides ; together with the various degreg 
of affinity with which oxigene adheres to each of thek 
ſubſtances. 1 | 1 

We know not whether it be poſſible to combine tine 
with cobalt. 

It does not combine with biſmuth ; and when thei 
two ſemi-metals are melted together, the biſmuth, b dots. 
ing the moſt ponderous of the two, finks under t ons ca 
zinc, and they may be ſeparated by a blow with u or that 


gerous 
yinega 
He prc 
former 
name e 
mentio 
plaints, 
as bein 
was a ſt 


hammer. 5 = i 5 itſelf n 
When zinc is melted with antimony, it gives u regetab 
hard brittle mixture, which Malouin only mention. the fact 


Linc is of great uſe in the arts. It enters into ſeyem WF in ca 


metallie mixtures ; particularly in tombac and prince ., be ne 


metal. Filings of zinc are mixed with powder to produ WW owed f 


bright, ſparkling artificial ſtars in fire-works. Sevem much f 


perſons have propoſed the uſe of this metal as being ſtil ¶ ¶ ..: ..; ; 
more effectual than tin, for plating over the inner pas with tin 
of copper veſſels. Malouin, after comparing theſe tu Howeve 


metallic ſubſtances, in two Memoirs, which app chateve 


among thoſe of the Royal Academy of Sciences for tit general, 

years 1743 and 1744, gives an account of ſome „ay dec 

periments which he made concerning the plating "WWW. deter 
| VV 
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ropper veſſels with zinc. The reſult of his reſearches 
i, that this kind of plating might be more exactly 
ſpread over the copper, and would be much harder 
and much leſs liable to melt than a plating of tin; and 
of conſequence more laſting, and leſs likely to fall off 
the copper. Macquer acknowledges theſe advantages, 
but makes ſome very important obſeryations on the uſe 


be WW of zinc for plating kitchen utenſils. He thinks it dan- 
4 gerous, becauſe it is ſoluble in vegetable acids, ſuch as 
i vnegar, verjuice, &c. and is a pretty ſtrong emetic. 
ah He proves this laſt fact by vitriol of zinc, which was 
hy formerly adminiſtered to excite vomiting, under the 
te 


name of gilla vitrioli, and referring to Gaubius, who 
mentions a celebrated remedy for convulſive com- 
plaints, known by the name of luna fixata Ludemanni, 
as being ſublimated oxide of zinc. This luna fixata 
was a ſtrong emetic, and was adminiſtered in very ſmall 
doſes. But may we not preſume that theſe obſerva- 
tions can refer only to ſulphate of zinc, and to the oxide 
of that ſemi- metal, and reſpec neither the ſemi-metal 
itſelf nor the ſalts which it forms by combining with 
vegetables? M. de la Planche, doctor in medicine of 
the faculty of Paris, has, by a ſet of experiments made 
with care upon himſelf, determined theſe conjectures 
to be not only plauſible, but certainly true. He ſwal- 
lowed ſalts formed by zinc with vegetable acids, in 
much ſtronger doſes than what could poſſibly be con- 
tained in any aliments prepared in copper veſſels plated 
vith tin, without ſuffering from them any bad effects. 
However, as too much attention cannot be paid to 
whatever concerns the health and lives of mankind in 
general, it would certainly be highly improper to form 
any decided opinion concerning this matter, till it 
determined by a great many experiments in what 
manner 
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manner zinc and the ſalts which it forms with yy, 


table acids can affect the animal ceconomy, 


The German phyſicians employ ſublimated oxide of 
zinc ſucceſsfully as an antiſpaſmodic 1 in Convullions ani 
epileptic fits. It is not much uſed in France. It might, 
however, be of ſome utility if given in pills, and in do. 
ſes of half a grain a-day. I am told, that at Edinburgh 
a much more connderable doſe has been given without 


any ſenſible effects. This fact contradicts what Gaubiy; | 


tells of the emetic powers of zinc. 
Pompholix, tuttia, &c. are uſed as excellent deficcy 
tives for humours affecting the eyes, &c. 
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Of Mercury. 


ERCURY, or quickſilver, has the opacity and 
brilliancy of metals ; next after gold and pla- 
tina, it is the moſt ponderous ſubſtance known. A cu- 
dic foot of mercury, if very pure, weighs nine hun- 
dred and forty-ſeven pounds; in water it loſes one- 
thirteenth of its weight. As it is habitually fluid, we 
know nothing concerning its ductility or tenacity, and 
fare at a loſs what rank to aſſign it among metals. 
However, its exceſſive weight, habitual fluidity, ex- 
treme volatility, together with the {ſingular altera- 
tions which it is liable to ſuffer by combination, cauſe 
it to be conſidered with great probability as a pecu- 
liar ſubſtance, not otherwiſe related to metallic mat- 
ters, but by its brilliancy, gravity, and combuſtibili- 
ty; which might therefore be with more propriety 
caſſed by itſelf, We give it between the ſemi- metals 

and the metals. 1 55 
It was long thought that mercury could not loſe its 
luidity; but the academicians of Peterſburgh have pro- 
| | ved 
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ved the contrary. Thoſe philoſophers made a numbe Mir in th 
experiments upon it duting the ſevere cold of the = Tar 
1759, by a mixture of ſnow with fuming ſpirit of nite ruled 
till the mercury fell in a thermometer graduated aul ne for! 
de Liſle to 213 degrees, correſponding to 46 degree The 
below the freezing point in Reamur's thermomem onde: 
Thoſe gentlemen, obſerving that the mercury then ceyi&alled - 
ſed to fink, broke the glaſs in which it was Contained, Pot wet 
and found it frozen into a ſolid body, which might Ee han! 
beaten out by the hammer. From this experiment ie mad: 
appears that mercury is ſuſceptible of coneretion liwaule of 
other metallic ſubſtances; and in that ſtate poſſeſſes M ittle aff 
certain degree of ductility. They could not exactly H ies. I 
mate the ductility of mercury; for at every ſtroke ¶ith an) 
the hammer, ſome point of the metal became fo hot gold, 
to melt and run, | 5 | ind wet: 
M. Pallas, in the year 1772, ſucceeded in effectinMifried wi 
the congellation of mercury at Kraſnejark, by a nat bich tl 
cold of 55 degrees; and obſerved, that it then reſem Merci 
bled ſoft tin; that it might be beaten out into nal pa: 
plates; that it might be eaſily broken, and the fu cloſed 
ments, when placed near each other, united of tlen omenor 
ſelves. Mr Hutchins, in 1775, obſerved the fame f ith gla 
at Fort Albany; and Mr Bieker at Rotterdam in 1770Mntegrant 
at 56 degrees below Zero. At laſt, in the eto a m 
1783, the congelation of mercury was effectel M iurface a 
England by a more moderate heat; and 32 it ther 
greees under Lero, in Reaumur's thermometer, The ta 
determined to be the term at which this conge f the or; 
tion takes place. The mercury's falling lower in u fect on 
mer inſtances, is therefore to be aſcribed to the can the 
traction or condenſation of the ſolid metal. Mercuf re much 

is therefore the moſt fuſible metal known; the mo! Minimal, 
tenſe cold that is known in thoſe countries in which Wherefore 
is native is never ſufficient to render it ſolid. Probabi 
4 
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in the above experiments the cold which froze mer- 


} ury had been gradually applied to it, it would have 
* auſed that metallic matter to aſſume a regular one 
* ine form. 


nfidered as a peculiar metallic water, and it has been 
led agua non madefaciens manus ; water that does 
e wet the hands. It is true, mercury does not wet 


ee hands, nor any of thoſe bodies which are liable to 
to: made wet by water, oil, and other liquors : but the 
due of this phenomenon is, that there ſubſiſts but 


tte affinity between this metallie fluid and thoſe bo- 
les. For, when mercury is brought into contact 
ith any ſubſtance with which it can combine, ſuch 
b gold, filver, tin, &c. it adheres to theſe bodies, 
ind wets them to fuch a degree, that they cannot be 


Fhich they are coated. 
Mercury being a metal in fufion, when divided into 
all parts always takes a perfect globular form; when 
ncloſed in a phial its ſurface is convex. This Iaſt ph#- 
omenon depends on mercury's having ſo little affinity 
vith glaſs, and on the ſtrong mutual attraction of the 
ntegrant parts of this metal; for when mercury is put 
to a metal veſſel with which it has an affinity, its 
rface appears concave, like that of any other fluid, 
$1t then combines with the ſides of the veſſel. 
The taſte of mercury 1s imperceptible to the neryes 
If the organs of taſte 3 but it produces a pretty ſtrong 
lect on the ſtomach and the inteſtines, as well as 
n the ſurface of the ſkin. Inſects and worms 
re much more ſenſible of its taſte than any other 
nimal. Mercury kills them very quickly, and is 
refore PRONE by N as an excellent 
| cure 


j 
1 


1 


Ihe habitual fluidity of mereury wt cauſed it to Te | 


red without evaporating. over a fire the mercury with 
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cure for worms. Some ſkilful phyſicians have beg 
induced to think, from its poſſeſſing the power g 


have deſcribed the animal which cauſes the itch, &, 


is yet ſufficiently diſcernible. Many natural philoſ 


its temperature is colder than that of the atmoſphere: 


converted into a very fine black powder, called ibi 
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curing the itch and ſeveral cutaneous diſorders, thy 
theſe are occaſioned by certain inſets penetrating thy 
the texture of that organ. But this opinion has pg 
been generally adopted, though ſeveral naturalit 


Mercury, when rubbed between the fingers, exhal 
a peculiar faint ſmell, If it be ſhaken when very pure, 
is ſometimes, and particularly in hot weather, obſer 
to ſparkle with a phoſphoric light, which, tho? not tro 


phers have obſerved this of the mercury of the barometer 
On immerſing the hand into this metallic fluid, a pe 
ſon feels a ſenſation of cold, which would ſuggeſt thy 


but on immerſing a thermometer, we ſoon find the ten 
perature of the maſs of mercury to be the ſame ith 
that of the atmoſphere. This phenomenon, which eludg 
our obſervation, muſt be entirely owing to the met. 
cury's attracting the heat from the hand with great n. 
pidity; for mercury is known to be a powerful com 
ductor of heat. 

When mercury is divided by a rapid and continue 
motion, ſuch as that of a mill-wheel, it is by degres 


per ſe, on account of its colour: as mercury is in tw... 
inſtance in ſome degree calcined, we call this pond In FA 
black oxide of mercury. On being expoſed to a mod | TP 


rate heat, or triturated in an hot mortar, it recoven i 
uſual fluidity and metallic luſtre. 

Mercury | is not one of thoſe metals which are mal 
plentiful 1 in nature. It is found in the earth, either ini 
virgin ſtate, poſſeſſing all its properties, or in a 
of oxide, or in combination with acids, * | 

018 
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dme other metallic matters: in this laſt ſtate; it is 
1 to be mineralized by theſe ſeveral ſubſtances; | 

Fluid mercury is found either in globules or in lar- 
- maſſes in earths and ſoft ſtones, and moſt fre- 
uently in the cavities and interſtices of its ores. At 
aria in Spain, and in America, it is gathered in the 
Wcities and clifts of rocks. Sometimes too it is found 
: clay at Almaden, and in beds of chalk in Sicily. 


ed with white oxide of arſenic. 
M. Sage has diſcovered an ore of mercury in oxide 
om Ydria in Friuli. It is of a red brown colour, very 


ercury are ſometimes found in it; it is reducible by 
at without addition. Mr Kirwan. conſiders it as a 
bination of oxide of mercury with the carbonic acid. 
ne hundred parts of this ore afford gr of mercury. 

In the year 1776, Mr Woulfe found, at Obermuſ- 
tel in the Duchy of Deux-Ponts, an ore of mercury in 
y{tals, ponderous, ſparry, white, yellow, or greeniſh, 
hich, on aſſaying it with alkalis, he found to contain 
th ſulphuric and muriatic acid: it is a compound 
ſulphate of mercury with corroſive mercurial mu- 
ate, M. Sage affirms it to contain 86 parts of mer- 
y to the hundred weight. The ſame chemiſt de- 
ibes a brown corneous ore of mercury found i in Ca- 
ithia. . 

In nature, mercury is ofteneſt combined with ſul- 
ur. The compound which it then forms is called 
nabar, This mineral ſubſtance is red, and has not 
the ſmalleſt degree a metallic appearance; becauſe 
ugh the proportion of the ſulphur be very ſmall, yet 
> two bodies are very completely combined together. 
nabar is found in the Duchy of Deux-Ponts, in 
'0L, II. VU the 


altly, it is found among; filver, and lead one: as well as 


t and granulated in its fracture: globules of running 
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lour, brittle, and ponderous; its fracture is vitreous, 


Muſchel-Landſberg. 


Of Mercury. 
the Palatinate, in Hungary, in Friuli, at Alma, 
in Spain, and in South America, where it chic 
abounds at Guamanga in Peru. It is ſometime x 
compact maſles, varying in colour from a pale w 
deep and blackiſh red; ſometimes in tranſparent rj. 
coloured eryſtals; ant often in a ſort of ſcales or f. 
hated plates. When in a very bright red powder it 
called native vermilion, or einnabur in flowers. Lat 
it is found in various countries in ſulphate of lime, u 
mixed with iron, pyrites, and ſilver. 

Mr Cronſtedt, in his mineralogy, ſpeaks of an ore 
mercury in which that ſubſtance is combined vi 
ſulphur and copper. That ore is of a blackiſh prey q 


State 1 


State 1 


atieties- 
I. 


it decrepitates when expoſed to fire. It is Wan 


2. 


The ſame mineralogiſt affirms, that mercury has be 
often found amalgamated with virgin filver in the or 
Sallberg in Sweden. M. Rome de Lille has in bist 
binet a ſpecimen which he thinks to be of this kind 
M. Monnet, in his ſyſtem of mineralogy, ſpeaks if 
an ore brought from Dauphiny in the year 1768, 
M. de Montigny, which contains mercury, ſulphur, x 
fenic, cobalt, iron, and filvet. He has found it to conti 
in the hundred weight, a pound of prone and thre 
or four ounces of ſtlyer. 

From this ſhort account of mercury, 2s It ei 
iſts in the interior parts of the earth, it appears th 
all its ores may be N under the * Vari 
dies. 


8. ( 


D 


State J. Native mercury. 


In earths and ſtones, but ofteneſt in its own ore. 


1 
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State IT. Native oxide of mercury.” 15 


State III. W ſulphate and muriate of mer- 
bury: | 


State IV. Mercury Wie by e cin. 
bar. phe 


den 
1. Tranſparent cinnabar; of a red colour, and cry- 


ſtallized in very ſhort triangular priſms, tete 
minating in triangular pyramids. 

2. Tranſparent red cinnabar in octohædral cry⸗ 
ſtals, conlifting of two triangular pyramids, 
joined at the bottom, and truncated. 

3. Solid compact cinnabar, either of a brown 
red or a clear red colour. It is ſometimes 
in leaves. 8 

4. Red cinnabar, arranged in ſtriæ, on a ſtony 
gangue, or on folid cinnabar, It is * 
needled, like cobalt. 

8. Cinnabar in flowers, native vermilion. This cins 
nabar is of a ſparkling red colour reſembling 
ſattin, and adhering to various gangues in 
the form of a very fine powder; ſometimes 
it is ctyſtallized in very ſmall needles, and it 
is then very like the laſt of the foregoing Va 
rieties. 
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metal the ore can afford. . 
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State V. Mercury combined with ſulphur and «y 
per: Cronſtedt's black vitreous ore of mercury, 


State VI. Mercuty aka with" ſulphur, arſe 
cobalt, iron, and filyer. 


State IL. nee 1 with ſilver: native + Wi 
As of _O_ 


In order to know the nature of an ore containing 
mercury, it muſt be pounded and mixed with line 
alkalis, &c, placed on a warm brick, and covered yi 
a bell-glaſs ; the mercury is then reduced to Vapou 
and again condenſed on the fides of the glaſs. If ith 
wiſhed to know the quantity of the mercury whichti 
ore contains, then after being pulverized and walk 
it is diſtilled with ſome. matters capable of combinin 
with the ſulphur, and ſo diſengaging the mercuy 
Water is previouſly put into the receiver, and theme 
cury falls under the water. By weighing the ore er 
actly before aſſaying it, and afterwards the mercury 
tained- by diſtillation, it is known what quantity ofth 


Virgin mercury 1s eafily feparated by grinding don 
the ſtones with which it is mixed, and diluting themi 
water. The metal 1s precipitated, and the earth mint 
with the water. In this manner is the mercury exinũ 
ed from the ores of Ydria in Friuli. 

Cinnabar is never roaſted ; becauſe, as it is volati 
it would be diflipated by "gg But in nature, it b 


moſt always mixed with a calcareous or a martial i 
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Wn. | e, which contributes as an intermedium to its de- 
W-ompoſition with the help of fire. 207 | 1 
Anthony de Juſſieu has given, in the Memoirs of the A- 
ademy for the year 1719, a deſcription of the proceſs by 
phich mercury is extracted from cinnabar at Almaden 
Spain. That ore contains iron with a ſmall portion 
f calcareous ſtone. It is put into furnaces of the form 
a reyerberating furnace; the furnaces are heated by 
ombuſtible matters put into the aſh-pan. The furnace 
has no apertures but eight holes with which it is perfora- 
ed behind. To each of theſe holes a line of aludels is fit- 
ed; the laſt of which joins a ſmall building at a pretty 
onſiderable diſtance from the furnace. Between the 
furnace and the ſtructure where the rows terminate 
here is a ſmall terraſs on a level with the apertures of 
he furnace and the building. That terrace conſiſts of 
Vo inclined planes, which ſupport the aludels. If the 
Wudels be any where ſo unſkilfully joined as to ſuffer 
e mercury to eſcape, it is collected at the junction of 
he inclined planes of the terrace. When the fire is 
pplied to the cinnabar, the iron and the calcareous ſtone 
_blorb the ſulphur; the mercury is reduced into vapour, 
nters the aludels, and paſſes towards the little build- 
ng. Aiter the diſtiliation, all the aludels are conveyed 
nto a ſquare chamber, where they are emptied, and 
ll the mercury collected into a pit in the middle of 
he chamber, towards which the floor is inclined, all 
ound it. | | 264 
Anthony de Juſſieu obſerves, that cinnabar ore. does 
jot give out any exhalation noxious to vegetables, and 
hat the grounds adjoining to the mines of Almaden are 
Ney fertile. He has alſo obſerved, that the working 
ji thoſe mines is not, as had been thought, injurious to 
ie health of the workmen. Thoſe who work in the 
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interior parts of the mine as ſlaves are the only fy 


. 


oifiel 


always volatilizes a portion of the mercury, and ae 


are of conſequence continually ſurrounded with m bis; 
eurial vapours. | 5 I per fl 
M. Sage, in the Memoirs of the Academy for M ödica 
year 1770, has deſcribed the proceſs by which net Thi 
cury is extracted from cinnabar in the Paltum WF eſſels 
The furnace is a gallery containing forty-eight my ular 
of eaſt iron, each an inch in thickneſs and three be fa 
nine inches in length, containing about ſixty pound; ore 
matter. Theſe retorts are immoveably fixed Upon the ontin 
furnace. A mixture, conſiſting of three parts of ore yel ion 18 
pounded, with one part of flaked lime, is introduc” * ** 
into them with braſs ladles. It is heated with minen oon b 
eoal put in at the two ends of the furnace, the fe A." 
which arg fo perforated with holes as to admit ene my 
of freſh air to make the coals burn. The heat, wu lau 
the re- action of the lime on the ſulphur, volatil 
the mercury, which is collected into earthen recs.” all 
vers fitted to retorts, and about a third part full ubſtar 
water, This operation takes up about ten or elem his pr. 
hours. "+ | Boer 
Mercury obtained from cinnabar is very pure, “ we 
contains not a particle of extraneous matter; ſeany . 
any is to be got io pure in commerce. Almoſt all 
mercury ſold by merghants is more or leſs mixed vith N 
extranequs matters; it has the appearance of beirgi btaine 
little tarniſhed, and inſtead of dividing into globulei peared 
when it rung, it falls into a flat ſurface ſet round wil ** © 
points. The merchants then ſay that it draws a tail} Tier, 
Mercury feems ta ſuffer no alteration from light. | chr 
is one of thoſe fluid matters which are the eaſieſt ai _ 


the moſt uniformly heated, that is, - whoſe dil 
tion proceeds in the moſt conſtant manner. Thisbe 
* | * & x * b pa 1 9 ben 
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mon to be the caſe by Meffrs Buequet and La- 
ker, in their experiments on the effects of heat on 
Trent fluids, read before the Academy of Sciences. 
This phænomenon ſhows mercury to be the moſt pro- 
ber fluid for forming accurate thermometers, by nicely 
indicating the degrees of heat. 8 ä 
This metallic fluid, when expoſed to fire in cloſe 
Lefſels, boils like other fluids. 1 his property is not pe- 
Laliar to it; filver, gold, and moſt other metals diſplay 
he ſame phenomenon. It is true, that as mercury 18 


1 more fuſible than any other metal, it boils quicker, and 
* ontinues to boil longer after being red-hot, Ebulli- 


ion is nothing but the paſſing of a body from a liquid 
to a vaporous ſtate. This vapour of mercury, which 
Gon becomes very apparent in the form of a white 
ſmoke, and obſcures the tranſparency of the veſſels in- 
to which it is received, is condenſed by cold into drops 
bf liquid mercury; which, when the diſtillation has been 
arefully performed, are found to have ſuffered no loſs 
or alteration, Mercury 4s therefore a very volatile 
lubſtance, which may be diftilled like water, and in 
his property t bears a near relation to the ſemi- metals. 
Boerhaave diſtilled the dame quantity of mercury 
zoo times ſucceſſively, withaut effecting any alteration 
pon it; only it appeared to become more ſparkling, 
tore ponderous, and more fluid; which might be -ow- 
ing to its being rendered more pure by diſtillation. He 
btained a ſmall quantity of grey powder, which ap- 
peared to be mercury very much attenuated, and be- 
ane again fluid and brilliant on being triturated in a 
ortar, This was black oxide of mercury; and its pro- 
uction muſt have been owing to air contained in the 
Kifillatory apparatus. 1 of 
Piſtillation is a method for purifying mercury, and 
Us = | ſepa· 
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ſeparating from it the fixed metals by which it is uſual, 
Iy altered as it appears in commerce. The extraneouy 


metal is found i in the retort, forming i in ſome places a 


brilliant, and in others a blackiſh cruſt By weighing 
this reſidue, we learn what quantity of matter Altered 
the mercury. 


The extraordinary gravity of mercury has induced 


chemiſts to think that it contains a large proportion of 
the pure earthy principle or vitrifiable earth, But 


when that principle predominates in any body, it ren. 


ders it folid ; and inſtead of being ſolid, mercury is 
very fuſible : the earthy principle is in an eminent de. 


gree fixed, but mercury very volatile.  Beccher, obſer- 


ving this oppoſition between the qualities of mercury 


and thoſe of vitrifiable earth, was induced to allow in 


this fluid the exiſtence of a peculiar earth, to which 
he gave the name of mercurial, aſcribing to it both 
gravity and volatility. Mercury was then, according 
to that chemiſt, a compound of three - earths, vitrifi- 
able, inflammable, and mercurial. But no perſon has 


as yet demonſtrated the exiſtence of the latter i in any 


body, and the opinion is therefore to be conſidered as 
an aſſertion deſtitute of proof. Mercury appears to me 
to be like other metallic ſubſtances, a peculiar combu- 
ſtible body, the principles of which have not yet been 
feparated. As to the vitrifiable earth, the properties 
of which we examined i in the beginning of this work, 
we do not think that we can admit its exiſtence in or: 
cury any more than in the other metals, becauſe no 


ſuch principle is ever extracted from it. What Bec- 
cher and Stahl diſtinguiſhed by that appellation in 


mercury and other metallic ſubſtances, is very far 
from being a ſimple earthy matter, as we ſhowed when 
ipeaking of metallic oxides in Several, 
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Mercury in vapours has a conſiderable expanſive 
foroe, and is capable of producing lively exploſions · 
when attempts are made to confine it. Hellot related 
to the Academy, that a certain perſon, wiſhing to fix 
mercury, put a quantity of it into an iron ball, well ſol- 
dered together, and threw the ball into the middle of 
an hot furnace. But no ſooner was it red hot than the 
mercury burſt out and eſcaped with a confiderable 
noiſe. M. Baume relates, in his Experimental Chemiſtry, 
a fact nearly ſimilar, to which Geoffroy the apothecary 
was witneſs. 

Mercury is much more ſuſceptible of calcination by the 
contact of air and of many other bodies, than it has till 
very lately been thought to be. A blackiſh grey pel- . 
licle is inceſſantly forming on its ſurface, which is a true 
mercurial ox1de. 

When heated with acceſs of air, this metal changes 
in a few days into an earthy powder, which is red, 
brilliant, and diſpoſed in ſmall ſcales. This poder 
has nothing of a metallic aſpect, and is really oxide of 
mercury. The alchemiſts thought that mercury was 
fixed in this operation, and therefore gave the powder the 
improper name of precipitate per ſe, As mercury, tho? 
very volatile, yet needs the concourſe of air in order that 
it may be calcined, a pretty convenient inſtrument, call. 
ed Boyle's bell, has been contrived for the purpoſe. It 
is a very large broad cryſtal bottle; a quantity of mer- 
cury is incloſed in it; and as it forms a very thin layer, 
it of conſequence exhibits an extenſive ſurface. The 
ſtopper, which exactly fits the mouth of the bottle, is a 
cryſtal cylinder with a capillary pipe. The bottle 1s 
placed on a ſand-bath, and heated till the mercury boil. 
The aperture of the cylinder is of ſuch a ſize as to ad- 


mit the air without ſuffering the mercury to eſcape. 
After 
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After digeſting it in this manner for ſeveral months, 
the oxide formed on the ſurface of the mercury is ſe. 
parated. Its ſepuration is effected by putting the whole 
upon a piece of thick cloth, and preſſing it till the mer. 
cury paſs through, leaving the oxide upon the cloth, 
A flat-bottomed matraſs is equally proper for the pur. 
poſe. A quantity of mercury ſufficient to form a thin 
ſtratum is pouled into it: the neck of the matraſs i 
drawn out by means of a lamp into a capillar pipe, and 
the point broken off. This method, which we owe tg 
M. Baume, affords a veſſel more proper for reducing 
mereury to an oxide, as at contains more air; it may 
alſo be heated with more eaſe and at leſs expence than 
Boyle's hell, and is not ſo eafily broken. In order that 


this experiment may ſucceed, the mercury muſt be 


night and day for {cveral months expoſed to an heat 
ſufficient to make it boil gently, By placing a number 
of matraſſes on the ſame ſand-bath, a greater quantity 
of precipitate per /e, or red oxide of mercury, is obtain- 
ed, and a certain quantity of it may even be prepared 
in fifteen or twenty days. : 
The precipitate per /e is a true oxide of mercury, or 
2 combination of this metallic ſubſtance with oxigene, 
which it gradually attracts from the atmoſphere, What 
proves this in a convincing manner is, 1. That mer- 
cury can never be reduced into precipitate per /e with- 
out air: 2. That vital air is neceſſary to the formation 


of this compound; none of the various gaſes can con- 


tribute to the oxidation of mercury: 3. That mercury 
in this inftance gains an increaſe of weight: 4. That 


when the precipitate per /e is heated in cloſe veſſels, it is 


entirely reduced to running mercury, giving out at 
the time a large quantity of elaſtic fluid, in which 
combuſtible bodies burn four times as quick as in com- 
| mon 
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mon air, The exiftence of this fluid was firſt obſerved 
by Dr Prieſtley; he gave it the denomi nation of dephlo- 
piſticated air; we call it oxigenous gas or vital air. Mer- 
cury, on being thus reduced, loſes the increaſe of 
weight which it had acquired by being calcined. 4 

M. Lavoifier, from conſidering the laſt of theſe facts, 
together with the other phænomena of calcination, in- 
dicating air to be neceſſary to and conſumed during that 
operation, has inferred, by an analogy equally fair and 
probable with any other in phyſics, that metallic ox- 
ides are combinations of the metals with the oxigenous 
part of air, As the precipitate per ſe may be eaſily ana- 
lyſed by heat into two principles, pure vital air and 
running mercury, this inſtance contributes greatly to 
jlluſtrate and eſtabliſh the pneumatic theory. It may 
be eafily underſtood in what manner the baſe of vital 
air, or oxigene fixed in mercury, diſengages itſelf on 
regaining its elaſticity by means of heat. Thus to re- 
duce red oxide cf mercury, it muſt be heated in very 
clote veilels : if air be admitted, it remains ſtill in the 
ſtate of oxide, becauſe it always finds in the atmoſphere 
2 body with which it is capable of uniting; the only 
body which poſſeſſes the power of calcining it. This 
i what induced M. Baume to maintain that the preci- 
tate per ſe was not reducible, but, on the contrary, was 
jublimed in reddiſh ruby-coloured cryſtals : while M. 
Cadet has aſſerted that all precipitates per /e are equally 
reducible into running mercury. Macquer has proved, 
by an mgenious and natural account of the facts, that 
cach of theſe chemiſts had good reaſon for what he ad- 
vanced ; and that when oxide of mercury is heated 
with concourſe of air, it is entirely ſublimated, and may 
even be melted into a glaſs of a moſt beautiful red co- 
leur; as has been obſerved by Mr Keir a learned Scotch 
Hoy | chemiſt, 
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chemiſt, in his tranſlation of the Chemical Didtionary; 
whereas this ſame oxide, which is ſublimated when ex. 
poled to the contact of air, is reduced to running mer. 


_ eury, and gives out vital air when urged with an intenſe 


heat in cloſe veſſels. 

As the brilliancy is fullied by particles of duſt depo. 
ſited on its ſurface by the air, it has received the name of 
the loadſtone of duſt ; But it appears that all bodies poſſe; 
the ſame property ; only the ſuperior luſtre of mercury 
renders it more obſervable in that metal. Beſides, mer. 
cury ſuffers no alteration from the duft which it thus 
attracts ; and on being filtrated through a piece of goat- 
ſkin to ſeparate thoſe extraneous ma it recovers 
all its luſtre. 

Mercury appears not liable to ſolution. in water: 
Phyſicians, however, are in uſe to hang a bag filled with 
mercury in ptiſans to be given for worms,—while they 


are boiling. We are even aſſured, that experience has 


evinced the good effects of this practice: Lemery has 


proved, that mercury loſes nothing of its weight in this 


decoction, Perhaps a principle analagous to ſmell may 
on that occaſion exhale from this metal, ſo ſubtle and 
fugitive, that its weight cannot be diſtinguiſhed, and 
may communicate an anthelmintic virtue to the Wa- 
ter. 

Mercury is not more diſpoſed to unite with earths 
than the other metallic ſubſtances. Its red oxide, or 
precipitate per ſe, might be fixed in glaſſes, and colour 
them; as is obſerved of the oxide of arſenic. 

We know not in what manner barytes, magneſia, 


lime, and the alkalis act upon mercury, 


The ſulphuric acid acts not upon this metallic ſub- 
ſtance unleſs when concentrated. To effect this ſolu- 
tion, put into a glaſs retort one part of mercury, and 
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pour upon it a part and an half of concentrated fulphu- 
ric acid. Let this mixture be heated; a lively effer- 
yeſcence is gradually raiſed ; the ſurface of the mercury 
becomes white; and a powder of the ſame colour is ſe- 
parated, and being diſperſed through the acid, renders 
it turbid. A conſiderable quantity of ſulphureous gas 
is diſengaged, and may be collected above mercury. 
This, as we have feen, when ſpeaking of the ſulphuric 
acid, is the proceſs by which this gas is uſually obtained. 
There paſſes at the ſame time a portion of water, contain- 


ing ſulphureous acid gas. When the diſtillation is conti- 


nued till no more of the ſulphureous acid can be produced, 
there is then found in the bottom of the retort a white, 


opaque, and very cauſtic maſs, which weighs one third 


more than the mercury from which it is produced, and 
attracts a little moiſture from the atmoſphere. The 
greateſt part of this maſs is an oxide of mercury, which 
is combined with a ſmall portion of ſulphuric acid. 
This matter has been remarked by Kunckel, Macquer, 
and Bucquet, to be in its nature pretty mach fixed. 
The ſulphuric acid is decompoſed by a double elective 
attraction : the mercury being a combuſtible ſubſtance 
combines with the oxigene of the acid, while the heat 
diſengages the ſulphureous gas and the water. The 
metal is then in the ſtate of an oxide, and muſt of con- 
ſequence be much more fixed than running mercury. 
A part of this ſulphuric mercurial mats is diſſolved in 
water. The fluid, when liberally poured upon it, di- 
lutes the maſs, and, if cold, cauſes it to precipitate a 
white powder: if the water employed be boiling, the 
powder takes a beautiful bright yellow colour ; and the 
hotter the water, and the greater the quantity of it 
poured: on the maſs, ſo much the more lively is the co- 


lour which the powder aſſumes, The molt ancient 
name 
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name of this matter was turbith mineral, or yellow preci. 
pitate we call it yellow mercurial oxide. The water 
in which it has been waſhed is decanted off; boiling 
water is again poured upon it, and it now acquires 4 
brighter yellow colour. A third waſhing purifies it 
from all remains of the ſulphuric acid. It is now de. 
ſtitute of taſte; and when urged with fire in a retort, 
it firſt becomes of a deeper colour, and is afterwardy 
reduced to running mercury, giving out at the ſame 
time a conſiderable quantity of vital air. Kunckel 
mentions this reduction. It ſucceeded with Mefirs Mon. 
net, Bucquet, and Lavoiſier, who traced it through all 
its circumſtances. 1 have repeated it ſeveral times 
with ſucceſs. It proves, as we have already ſeen, that 
the ſulphuric acid,coniifts of ſulphur, oxigene, and wa- 
ter; but a pretty ſtrong fire is requiſite to reduce this 
oxide, Perhaps the reaſon why M. Baume did not ob- 
tain running mercury, which has induced him to aſſert 
that this yellow oxide does not reſume a metallic form 
unleſs fome combuſtible ſubſtance be added, was his not 
having applied to it a ſufficient heat. By continuing 
to heat the mercurial ſulphuric maſs in the ſame retort 


in which it was diſſolved, without diluting or waſhing 
it to carry off the acid, we likewiſe decompoſe the ox- 


ide: it is reduced to running mercury when the oxi- 
gene which it had attracted from the ſulphuric acid ac- 
quires elaſticity, and becomes of conſequence vital air 
by combining with heat. 8 


The water poured on the white ſulp..uric mercurial maſs 


receives that portion of the acid which is not decompoſed, 
but remains in the maſs. But as oxide of mercury is 
foluble in the ſulphuric acid, that faline ſubſtance al- 
ways carries off with it ſo much of the oxide ; and the 
fubſtance which remains diſſolved in the water after the 


4 | reduction 
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eduction is therefore true ſulphate of mercury. When 
evaporated by a ſtrong heat, it depoſites that ſalt in ſmall 
needles 3 the form of which cannot be determined, be- 
cauſe they are ſoft and very liable to deliquiate. If 
boiling water be caſt on thoſe cryſtals of ſulphate of 
mercury, they become yellow and return to the ſtate of 
mercurial oxide, the water ſeparating the acid and 
leaving the oxide pure. The ſame thing happens when, 
after having evaporated the firſt lixivium of the mercu- 
rial maſs by an intenſe heat, we, inftead of cryftallizing, 
dilute it in a large quantity of boiling water: it pre- 
cipitates a yellow powder which is a true oxide. I 
cold water be uſed, the precipitate is white; but by 
pouring boiling water on the white precipitate we may 
render it yellow. We can likewiſe at pleaſure render the 
ſolution of mercurial oxide decompoſable or not decompo- 


ſable in water. All that is requilite for this purpoſe 


is to evaporate the oxide by a violent heat, or to make 
the acid receive as much of the mercurial oxide as it is 
capable of diſſolving: theſe two bodies are then eaſily 
ſeparated by water. On adding a little of the acid, the 
fluid ceaſes to precipitate it. I received full conviction 
of this fact by diſſolving turbith mineral well waſhed in 
the weak ſulphuric acid. This folution not being over- 
charged with mercurial oxide is not precipitated by 
water. But if the acid be charged with as much as it 
can diſſolve with the help of heat, which happens when 
the oxide is added till it refuſe to diſſove it; ſuch a ſo- 
lation, on being poured into cold water, forms a white 
precipitate, and a yellow precipitate when poured into 
| hot water. If a little ſulphuric acid be added to it 
when in this ſtate, it ceaſes to yield a precipitate, The 
white mercurial oxide depoſited by ſulphate of mercu- 
77 ſuperſaturated with mercury, when poured into cold 
A 5 | water 
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water is very ſoloble : we can make it diſappear by a: 
ding ſulphuric acid to the mixture. 1 
Sulphate of mercury may be decompoſed by magne. 
fia and lime, which cauſe it yield to a yellow precipi. 
tate. The fixed alkalis ſeparate from it a yellow oxide 
nearly of the ſame colour: Ammoniac precipitates but 
very little of ſulphate of mercury, and that very flow: 
ly. It is to be obſerved; that theſe precipitates of mer. 
cury vary in colour according to the ſtate of the ſolu- 
tion and the ſubſtance by which they are precipitated; 
the quantity varies too. A ſaturated ſolution gives the 
moſt copious precipitate. Again, if a ſolution not ſatu- 
rated with mercury be decompoſed, each flake of the 
oxide ſeparated by the firſt drops of the precipitant 
matters is again diſſolved by the exceſs of acid. When 
this exceſs of acid is ſaturated, the precipitate is per- 
manent. From this it appears, that the alkalis act ra. 
ther on the acid in combination with mercury than 
on the free acid. All of theſe mercurial oxides preci- 
Pitated by alkaline ſubſtances may be reduced by them: 
ſelves in cloſe veſſels. In order to obtain them pure, 
we muſt waſh them repeatedly with diftilled water. 
Mercury decompoſes the nitric acid with the great- 
eſt rapidity. The ſolution is effected cold, and with 
more or leſs activity, according to the ſtate of the acid. 
Common aquafortis acts upon mercury without giving 
out any great quantity of red vapour. When a little 
of the fuming nitrous acid is added, or the mixture 
heated, the re-aQtion of the matters is then very ra- 
pid, a very large quantity of nitrous gas is diſengaged, 
and the mercury reduced to oxide remains in ſolution. 
The liquor is greeniſh, but loſes that colour at the end 
of a certain time. By this proceſs, the nitric acid may 


be cauſed to receive a quantity of mercury. equal to it⸗ 
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{If in weight. Bergman has obſerved, in his Diſſer- 
tation on the Analyſis of Waters, that nitrous ſolutions 
of mercury differ from one another according to the 
manner in which they are prepared. That which has 
deen effected cold, and without the diſengagement of 
any great quantity of red vapour, is not decompoſable 
by diſtilled water but if the ſolution have been pro- 
moted by heat, 'and have. given out a confiderable 
quantity of nitrous gas, it will then be liable to preci- 
pitation by water, and cannot be employed in analizing 
waters with any certainty of its effects; as we ſhall 
ſhow when ſpeaking of mineral enn I take this 
phænomenon to be owing to the ſame cauſe in the ni- 
trous ſolutions as in the ſolution by the ſulphuric acid. 

The nitric acid may, with the help of heat, be ſuperſa- 
turated with oxide of mercury, which it holds ſu- 
ſpended, if we may be allowed the expreſſion. This 
ſolution, with an exceſs of mercury, may be precipitated 
by diſtilled water, which changes the denſity of the 
liquor, and diminiſhes the adherence of the mercurial 
oxide to the nitric acid. The precipitate is therefore a 


genuine oxide, which becomes very yellow if the ſu- 


perſaturated ſolution be poured into boiling water, but 
white when poured into cold water. It may be inſtant- 
ly coloured by waſhing it in hot water. Again, as the 
cold ſolution contains only nitrate of mercury without 
exceſs of oxide, heat being requiſite to ſuperſaturate 
the acid with the oxide, diſtilled water cannot there- 
fore precipitate it. I am induced to think this by a fact 
which I have often obſerved ; it is, that the ſame mercu- 
rial ſolution may be at pleaſure rendered decompoſableor 
not decompoſable in water, by adding alternately mer. 
cury and acid, ſo as to make it paſs from the one ftate 
to the other. All that is requiſite for that, is to diſ- 
Vox. II. X ſolve 
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ſolve mercury cold in the nitric acid, ſuffering the 
acid to receive as much mercury as poſſfible. This 
ſolution is not decompoſable in water, though ir 
gives out nitrous gas. On adding mercury till it he 
taturated with as much as it can diſſolve with the hel 
of heat, it is rendered ſuſceptible of precipitation 
water. The fame theory very well explains why a ni. 
trous ſolution, not liable to be precipitated by water, be. 
comes ſo when heated. Heat diſengages nitrous _ 
and that can never be effected without deſtroying 
portion of the acid : the proportion of the mercurial 
_ oxide to the acid then becomes greater: it is no longer 
combined with the mercurial nitrate; but only adheres 
to it, and is fo fuſpended in it that it may be ealily 
precipitated by water. I am certain that the precipi- 
tate which ſolutions of mercury yield by water is only 
an excels of oxide; and that the folution, after giving 
ſuch a precipitate, ſtill retains a portion of true nitrate 
of mercury, which may be decompoſed by alkalis in the 
fame manner as the ſulphuric mercurial maſs lixiviated 
in order to the preparation of turbith mineral. This 
portion of nitrate of mercury may even be cryſtallized, 
The exceſs of mercurial oxide which renders the ni- 
tric ſolutions ſuſceptible of decompoſition by water, 
is attended with another circumſtance which pro- 
motes that decompoſition. The oxide 1s ſo highly cal- 
cined or oxigenated as to have but little adheſion to the 
nitric acid. | 
The ſolution of mercury in the nitric acid is exceed- 
ingly cauſtic; it corrodes and deſtroys animal organs. 
When it falls on the ſkin, it produces deep purple 
ſpots, which at a little diſtance appear black. Thele 
continue till the epidermis fall off in ſcales. It is uſed 
| in 
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in ſurgery 48 4 powerful eſcharotic, under tlie name of 


5 mercurial Water. 

It The ſolution of mercury in the nitric acid affords 
0 eryitals, which differ in form, according to the ſtate of 
Þ the ſolution and the circumſtances of the cryſtalliza- 


tion. On obſerving theſe varieties carefully, I diſtin- 
ruiſhed four kinds of them very diſtinct from each 
other, which I ſhall deſcribe, 

1. A cold ſolution affords by ſpontaneous evapora- 
tion for ſeveral months very regular tranfparent cry- 
ſtals. M. Rome de Lille has deſcribed them very ac- 
curately. They are flat ſolid figures with fourteen 
$ 
mids, cut very near the baſe, and truncated at the 
four angles v which reſult from the junction of the pyra- 
mids. 

2. If the ſame cold ſolution be evaporated by heat, and 
left to cool, it depoſites at the end of four- and twenty 
hours a kind of acute priſms, ſtriated obliquely acroſs 
their length, which are formed of ſmall plates covering 
each other like tiles, in the manner which botaniſts 


TB Hbww CD CD 9 11 Yeh 


ments of thoſe irregular priſms, I perceived the plates 
to be ſolids with fourteen facets, reſembling the cry- 
tals obtained by ſpontaneous evaporation, but {maller 
and more 1rregular. 

3. A nitric ſolution effected by means of a moderate 
and well-managed heat gives, by cooling, cryſtals in 
rery long and very acute flat needles, ftriated lengthwiſe. 
Theſe are the cryſtals moſt commonly obtained from 
this ſolution; and they have been deſcribed by a 
great many chemiſts, by Macquer, Rouelle, Baume, 
Kc. 

4. Laſtly, If this ſolution be heated till it become de- 

| X 2 eompo- 
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ſides, formed by the junction of two tetrahedral pyra- 
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| Soc pelle by water, it is then uſually formed ; into an 
irregular white maſs, reſembling the ſulphuric maſs, [ 
have ſometimes ſeen, on that occaſion, a confuſed mz 
of very long ſlender, flexile needles, gloſſy like ſattin, and 
moved about with the motion of the liquor; they per. 
fectly reſembled the brilliant, ſilvered dendrites, which 
I have often obſerved on the fides of bottles containing 
 acetite of potaſh, or foliated earth of tartar. It is pro- 
per to add, that this laſt ſolution of mercury gives ir: 
regular confuſed cryſtals, or ſhapeleſs maſſes, only be. 
cauſe it contains an exceſs of the metallic oxide, and 
may therefore be rendered ſuſceptible of regular cry- 
ſtallization by adding more of the acid. 
| Theſe ſeveral nitrates of mercury exhibit nearly the 
ſame appearances. They are very cauſtic, and corrode 
the {kin as well as their ſolutions ; they detonize when 
put on burning coals, With reſpea to this property, it 
is to be obſerved, that it belongs in a much more emi- 
nent degree to the moſt regular cryſtals with fourteen 
faces, thantothoſe which are in the form of ſmall needle; 
and that the white maſs precipitated from the ſolution, 
after it has been expoſed to a ſtrong heat, is entirely 
deſtitute of it. The detonation of nitrate of mercury 
is ſcarce obſervable in newly formed cryſtals ; to ren- 
der it more ſenſible, the nitrate mult be left to dry for 
ſome time on blotting paper. If the cryſtals be then 
put on a burning coal, they melt, become black, and 
extinguiſh the flame of that part of the coal on which 
they lie. But their edges being dried, throw out little 


reddiſh fparks with a noiſe ſimilar to a faint decrepits- 
tion. When dry, they emit a more 9 whitiſh flame; 

but it very ſoon ceaſes. 
Mercurial nitrate melts when heated in a crucible; 
very thick red vapours then exhale from it: as it loſes 
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its water and its nitrous gas, it aſſumes a deep yellow 
colour, which changes firſt to an orange, and after- 
| wards to a bright red: in this ſtate it has been called 
red precipitate. We diſtinguiſh it by the name of ed 
oxide of mercury by the nitric acid. It ſhould be made 
in matraſſes with a moderate heat when it is meant to 
he employed in ſurgery as a cauſtic, in order that it 
may retain a portion of the acid to which it owes its 
corroſive powers: But when it is made very hot, it he- 
comes merely oxide of mercury, formed by the combi- 
nation of that metal with the oxigene of the nitric 
acid. Nitrate of mercury diſtilled in a retort, affords, 
in the firſt place, an acidulous phlegm and nitrous gas: 
it is now in the ſtate of red precipitate. On being made 
rery hot, it gives out a conſiderable quantity of vital 
air mixed with a little azotic gas; and the mercury is 


ſublimated in a metallic form. This experiment made 
| by M. Lavoiſier with the utmoſt accuracy, led him 


to the diſcovery of the component principles of the ni- 
trie acid; as we have mentioned in our hiſtory of that 
acid, 

Nitrate of mercury becomes yellowiſh, and is very 
ſlowly decompoſed in the air. It diffolves readily 
enough in diſtilled water, is more ſoluble in boiling 
than in cold water, and cryſtallizes by cooling. When 
this ſalt is diſſolved in water, part of it is precipitated 
without being diſſolved, and acquires a yellowiſh co- 
lour, M. Monnet calls that matter nitrous turbith ; 
and obſerves, that a good deal of it may be obtained 
by waſhing a nitric mercurial maſs evaporated to dry- 
neſs, as is done in preparing red precipitate. When ni- 
trate of mercury is to be entirely diſſolved, diſtilled 
water muſt be uſed, and aquafortis poured into it till 
the precipitate diſappear. I have obſerved, that when 
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| | boiling water is poured on very pure ' nitrate of mer. perty 
BY cury, the ſalt becomes inſtantly yellow, and affords an even t 
p | L oxide of a deeper colour, which on being expoſed tg Ox1 
Wi | fire, becomes red much ſooner than that which owe; kaline 
11 its formation to the eſulphuric acid. Yellow oxide ct diſcov 
{0 f [| mercury by the nitric acid, is generally more complete. taken 
Wil ly calcined than that which is prepared with the ſul. expoſe 
J phuric acid: the reaſon of which is, as we have al. ing t! 
1 ready obſerved of other combuſtible ſubſtances, that portio 
i " the oxigene is more eaſily diſengaged from the nitric Getone 
1 than from the ſulphuric acid. This is what render, WI which 
Wl the nitric acid more decompoſable than the ſulphuric Ll 
144 acid. 85 | . wy} 
HF 13 Barytes, magneſia, lime, and the alkalis, decompoſe ae 
. nitrate of mercury, and precipitate the mercury in the en 
11 ſtate of oxide. Theſe precipitates vary in colour, gra. or of; 
1 vity, and quantity, according to the ſtate of the ſolu- Kc. 
Wit! tion. The cauſtic fixed alkalis form a yellow precipi- 0 
WI tate, which is more or leſs brown or brick-colourel formy 
1 it | according to their cauſticity. Ammoniac cauſes the ni- man 
11 tric ſolution of mercury in a good condition, that is, che 
1 when water cannot decompoſe it, to yield a ſlate- grey POSE 
nl precipitate ; whereas the ſame falt produces a white nuns 
| 0 ſediment in a ſaturated ſolution of mercury liable to : Una 
; 1 dil! be precipitated by water: theſe diſtinctions have been 1 The 
li [ 1 very accurately obſerved by Bergman. Thele precipi- n 
wn tates are merely oxides of mercury more or leſs calci- ride 
1 ned. They are all reducible without addition, by heat, my 
1 44 in cloſe veſſels; and when reduced, they give out pure 8 a 
I"! i air. Thoſe which have been precipitated by alkaline 8 
| i j N carbonates, afford a certain quantity of carbonic acid 47 
| li 44 | by the action of heat. "Thoſe which have not been pre- Et 
il 0 _ cipitated by carbonates, but only expoſed to the con- 1 

. 1585 tact of atmoſpheric air, diſplay the ſame phenomenon, 

1 far they ablorb that acid from the atmoſphere ; a pro- 

1 | perty 


yy — — wwe 
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perty which is common to all oxides of mercury, and 
even to thoſe of ſeveral other metals. 


Oxides of mercury precipitated from ſolutions by al- 


kaline intermedia, poſſeſs a peculiarity which has been 
diſcovered by M. Bayen, and is worthy of being here 
taken notice of They detonize like gun- powder when 
expoſed in an iron ſpoon to a gradual heat, after be- 
ing triturated with flowers of ſulphur in the pro- 
portion of half a drachm to fix grains. After the 
detonation, there remains a violet-coloured powder, 
which may be ſublimated into cinnabar. |; 
The ſulphuric acid, and the ſalts into which it en- 
ters, are alſo capable of decompoling nitrate of mer- 
cury; for this acid has a greater affinity than the ni- 
trie acid wãth mercury. Ha portion of ſulphuric acid, 
or of a ſolution of ſulphate of potaſh, ſulphate of ſoda, 
&c. and in general of any ſulphuric ſalt, be poured in- 
to a nitric ſolution of mercury, a whitiſh precipitate is 
formed, if the ſolution be not ſaturated ; which inclines 
more to yellow in proportion as the mercurial nitrate 
contains leſs acid, and more mercurial oxide. This 
precipitate is either ſulphate of mercury or yellow 
oxide. M. Bayen has obſerved that it always retains 


a little nitric acid. 


The muriatic acid does not act in a ſenſible degree 


6n mercury ; although it has a greater affinity with the 


oxide of this metal than any of the other acids. It 
combines with the oxide to form a peculiar ſalt. This 
combination takes place whenever the muriatic acid is 
brought into contact with that oxide, and the oxide di- 
vided into very minute particles. If a little muriatic 


acid be poured on a nitric ſolution of mercury, the acid 


lelzes the oxide of the metal, and forms with it a ſalt 


rhich is precipitated in a kind of whitiſh coagulum, 
TT XK 4 called 
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called white precipitate. Muriatic ſalts with alkal; 

r ſalino-terreous baſes, produce preciſely the "a 

fects, and form beſides nitric ſalts, differing 8 
cording to their baſes. But it is of importance to 8 
ſerve concerning this precipitation, that it does not take 
place if the oxigenated muriatic acid be ef 
for though that acid attracts the oxide of mercury fro 
the nitric acid, the ſalt which it forms with it is 5 
ſoluble in water; whereas that which the Wee 
muriatic acid forms with this acid is not at all flubl 
in water. 

This acid has 3 a greater affinity with oxid 
of mercury than the ſulphuric: acid has; and fr 
poured into ſolutions of this metal with hs fulphucic 
acid, it produces precipitates in the ſame manner as i 
ſolutions of mercury with the nitric acid, The a 
pound of the muriatic acid with oxide of morenr 0 
capable, as above obſerved, of two different ſtates, 8 
cording as the acid is ſimple or oxigenated: with the 
oxigenated muriatic acid it conſtitutes corrofiye mercu- 
rial muriate ; with the {imple muriatic acid, it is mild 
mercurial muriate. | 

There are ſeveral ways of preparing corroſive ſubli. 
mate, or corroſive mercurial muriate. The moſt com- 
mon way is, by mixing equal parts of dried mercurial 
nitrate, decrepitated muriate of ſoda; and calcined or 
white ſulphate of iron or martial vitriol ; putting this 
mixture into a matraſs, of which two thirds muſt re- 
main empty 3 immerſing the mixture into a ſand-bath 
and heating it gradually till its bottom be made rod 
hot. The ſulphuric diſengages the muriatic acid from 
the ſoda: the ſoda again ſeparates the nitrous acid 
from the mercury, which has robbed it of part of its 
oxigene; ; and becomes of conſequence oxigenated mu- 
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ratic acid: After that, it combines with the oxide of 
mercury, and forms corroſive mercurial muriate, which 
is ſublimed into flat pointed cryſtals, that fix on the 
upper part of the matraſs. The nitric acid is diſperſed 
in nitrous gas; the reſidue is reddiſh or brown, and 
contains oxide of iron and ſulphate of ſoda, formed by 
the combination of the ſulphuric acid with the baſe of 
the marine ſalt. In Holland, this falt is prepared in the 
great way, by triturating together equal parts of mer- 
cury, muriate of ſoda, and ſulphate of iron, and expo- 
ſing the mixture to an intenſe heat. In this way of 
preparing corroftve ſublimate, the ſulphuric acid, diſen- 
gaged by heat from ſulphate of iron, appears to con- 
vert the ſimple into oxigenated muriatic acid; for no 
other but this laſt acid could diſſolve all the mercury 
employed on the occaſion. Corroſive mercurial mu- 
riate may be likewiſe obtained, by ſublimating a mix- 
ture of ſulphate of iron, muriate of ſoda, and mercurial 


precipitate by fixed alkali, or any other kind of mercu- . 


rial oxide. 


Boulduc has given a very good proceſs for preparing 


_ corroſive mercurial. muriate : but Spielman remarks, 


that it was before ſuggeſted by Kunckel in his Chemi- 
cal Laboratory. It conſiſts in heating in a matraſs 


equal quantities of ſulphate of mercury and decrepi- 


tated muriate of ſoda. Muriate of mercury is vo- 
latilized, and what remains is only ſulphate of ſoda. 
This mode of operation affords very pure corroſive mer- 
curial muriate, whereas that which we get in com- 
merce, and even that which is prepared in the ſmall 
way with ſulphate of iron, always contains ſome mix- 
ture of iron. Boulduc's proceſs is both eafier and leſs 
expenſive, It likewiſe proves, that the ſulphuric acid 
pofſeſſes the property of oxigenating the muriatic acid. 

M. 
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M. Monnet informs us, that he obtaine thi 

by treating in a retort very dry wg ” 
mercurial oxide, precipitated from the nitrous 0 5 
of mercury by fixed alkali. In all theſe as 3 
Preparing corroſive mercurial muriate, the See 


ſhould beware of breaking the veſſel containing the ſub. 


limate till it be 
perfectly cool, leſt he ſuffer from 
| , | rom 
vapours of the ſalt. Laſtly, There is yet another * 
more expeditious way of preparing corroſive mercurial 
muriate: it conſiſts in pouring oxigenated muriatic a 


cid into a ſolution of nitrated mercury, and evaporatin 
8 


the mixture ſlowly: when the nitrous acid is dif 

ged, the liquor affords, by cooling, cryſtals of co 0 
mercurial muriate. There is reaſon to Ge hs 
when Scheele's oxigenated muriatic acid become _ 
ter known, apothecaries will prepare corroſive mario 


rial muriate either by this laſt proceſs or by ſimple 0. 


lution. - 

: Corrofive mercurial muriate is a neutral ſaline ſub 
3 which well merits the attention of chemiſts and 

phyſicians. It poſſeſſes a number of valuable proper- 


ties, of which we ſhall give the hiſtory. This ſalt has 


a very cauftic taſte. When but the ſm | 
alleſt quantit 
touches the tongue, it leaves for a long Go he 


ſtiptic and metallic im which i 
m. preſſion, which is very diſagree- 
able. This impreſſion extends even to hs LET 


ſhutting it ſpaſmodically; and it remains long, parti- 
cularly on perſons of very delicate nerves. This ſalt 
acts in a ſtill more ſenſible manner on the coats of the 
ſtomach and the viſcera. When ſuffered to act upon 
them for ſome time, it corrodes them, ſo as to PR 
their ſubſtance : It is of conſequence one of the ſtrong- 
eſt poiſons known. The cauſticity of corroſive mercu- 
rial muriate appears to depend on the ſtate in which 
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te mercury exiſts in the ſalt, as has been very inge- 
niouſly explained by Macquer. It cannot, as ſome 
authors have imagined, be aſcribed to the muriatic 
acl 
three times as much as that of the acid. Accordingly 
t has been obſerved by Rouelle, that this ſalt eommu- 


nicates rather a green than a red colour to ſyrup of vio- | 


lets, The taſte, too, of corroſive mercurial muriate 1s 
much ſtronger than that of the muriatic acid. A per- 
{on may take a drachm of muriatic acid diluted in wa- 
ter, without ſuffering any harm : whereas a few grains 
of corroſive mercurial muriate taken in the ſame quan- 
tity of water are a certain poiſon. Bucquet thought 
this exceſſive ſapidity to depend on the combination of 
the two bodies which compoſe this ſalt. One of his 
ſtrongeſt proofs was drawn from that law of the affi- 
nity of compoſition by which it is eſtabliſhed, that 
compounds poſſeſs new properties entirely different 
from thoſe of the bodies of which they are com- 
pounded. PEE 

Corroſive mercurial muriate ſuffers no ſenſible alte- 
ration from light. Heat volatilizes and half vitrifies 
it. When expoſed to a ſtrong heat in the open air, it 
i; diſlipated in a white ſmoke ; the effects of which are 
very energetic, and very noxious to the animal œco- 
nomy. When heated ſlowly and by degrees, it is ſub- 
Iimated in a regular cryftalline form. Its cryſtals are 
priſms, ſo compreſſed that it is impoſſible to determine 
the number of their faces. They terminate in very 
acute points; and have been with good reaſon com- 
pared to the blades of poignards thrown very confuſed- 
iy together. Fire does not decompoſe this ſalt; it ſuffers 


no alteration from air. It diffolves in nineteen parts of 


water, and cryſtallizes by evaporation into flat priſms, 
4 very 


d; for the quantity of the mercury is more than 
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very acute at their extremities, reſembling thoſe obtain. 
ed by ſublimation. The ſpontaneous evaporation of its 
ſolution afforded both me and M. Bucquet ſeveral times 
oblique-angled parallelopipeds, with their extremities 


truncated ſlopewiſe. M. Thouvenel has obtained that ſalt 


cryſtallized in hexahædral priſms, a little compreſſed, 
Barytes, magneſia, and lime decompoſe corroſive mer. 

curial muriate, cauſing it to yield a precipitate of oxide 

of mercury. The phagedenic water uſed by ſurgeons 


as a corrolive, is prepared by caſting half a dram of 


this ſalt in powder into a pound of lime- water; a yel. 
low precipitate is formed, which renders the liquor tur- 
bid, and it is employed before the precipitate ſubſide. 
The fixed alkalis ſeparate from corroſive mercurial 


muriate an orange oxide, which when ſuffered to 


ſettle for ſome time, acquires a deeper colour. Am- 
moniac cauſes this ſalt to yield a white precipitate; 
which, however, ſoon aſſumes a ſlate colour. 

The acids, and the alkaline neutral ſalts, produce 
no alteration on corroſive mercurial muriate. 

This falt contracts an intimate union with ammonia- 


cal muriate; but neither of them is decompoſed, Ei- 


ther by ſublimation, or by cryſtallization, it forms with 
it a very fingular ſaline compound, which the alche- 


miſts valued highly, and called alembroth alt, ſalt of 


art, ſalt of wiſdom, &c. The ammoniacal muriate 
renders the corroſive mercurial muriate very ſoluble; 
for according to M. Baume, three ounces of water con- 
taining nine drachms of the former ſalt diſſolve five 
ounces of the latter. This laſt ſolution is effected with 


the help of heat, and when it cools, the ſalt ſubſides in- 
to a mals. 


With this ſalt a preparation 1s made up 
which 1s called white precipitate. It is prepared by 
caſting into a ſolution of a pound of ammoniacal muri- 
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e an equal quantity of corroſive mercurial muriate 


at 
in powder. When this falt is fully diffolved, a ſolution 


ot carbonate of potaſh is poured into the mixture and 
produces a white precipitate : this precipitate is waſhed, 


formed into little balls, and dried in the air. In this 
operation the potaſh diſengages the ammoniac ; which, 
in its turn, Precipitates the mercury in a white oxide. 
This precipitate becomes yellow when expoſed to heat, 
or even to light. | 
Corroſive mercurial muriate is altered by hydroge- 
nous gas. "Sulphur produces no change on it, but al- 
kaline ſulphure decompoſes it as well as the other ſolu- 
tions of mercury : the immediate product of this de- 
compoſition is a black precipitate which reſults from 
the combination of the ſulphur with the mercury. Moft 
of the ſemi-metals which we have examined are ca- 
pable of decompoſing this ſalt: and as each of theſe in- 
ſtances of decompoſition is attended with peculiar phæ- 
nomena, they therefore deſerve to be ſeparately and 
caretully examined. 

When two parts of corroſive mercurial muriate with 
one of arſenic are diſtilled by a moderate heat, there 
paſſes into the receiver a matter of the conliſtency of 
oil, and tranſparent, of which one part is very ſoon con- 
denied into a kind of white jelly, improperly called corro- 
ſive oil, or batter of arſenic. If the heat be continued after 
this product has paſſed off, running mercury is obtain- 
ed; and by this proceſs we may attain an accurate know- 
ledge of the principles of corrofive mercurial muriate, 
Muriate of arſenic does not appear to be ſuſceptible of 
cryſtallization; it melts by a moderate heat, and its taſte 
is ſo cauſtic that it inſtantaneouſly deſtroys our organs. 
It diffolves in water, by which it is partly decompo- 
fed : we are ignorant of its other properties. It cannot 
6 be 
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be obtained with oxide of arſenic ; becauſe when that 
ſemi- metal is already ſaturated with oxigene, it cannot 
diſengage mercury from its combination with the muri. 
atic acid by abſorbing oxigene. 

The effects of nickel, cobalt, and manganeſe, | on cor. 
roſive mercurial muriate, have not yet been examined. 
As to biſmuth, antimony, and zinc, thoſe three ſemi. 
metals decompoſe this, falt very readily. By diſtil. 
ling two parts of corroſive mercurial muriate with one 
of biſmuth, we obtain a thick fluid ſubſtance, which 
congeals into a kind of greaſy maſs that melts on being 
expoſed to heat, and yields a precipitate when plentiful. 
ly waſhed ; in a word, this compound is ſolid muriate 
of biſmuth. Poli, who has given an account of this pro- 

ceſs in the Hiſtory of the Academy for the year 1713, 
tells us, that when this butter of biſmuth is ſeveral times 
ſublimated, there remains in the veſſel a powder co- 
loured like oriental pearls, very ſoft and gluey : He 
propoſes the uſe of this powder in painting. 


When twelve ounces of antimony are completely 
mixed with two pounds of corrofive mercurial ſubli- 


mate, the mixture gives out heat: a circumſtance which 
proves that theſe two bodies act rapidly on each other. 
On diftilling this mixture by a moderate heat, we ob- 
tain a thick liquor which is fixed in the receiver, and 
often even in the neck of the retort, into a white mats 
called butter of antimony. The quantity of this ſubli- 
mated muriate of antimony is commonly fixteen ounces 
and a few drachms. The reſidue conſiſts of mercury 
and a grey powder of antimony which ſwims on the 
ſurface of the metallic fluid. On continuing the diſtil- 
lation after the muriate of antimony has paſſed into the 
receiver, and uſing a new balloon, we obtain running 
mercury; but it is contaminated with a little muriate 
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of antiniony, as that ſubſtance cannot be entirely taken 
away from the neck of the retort. M. Baume, who has 
given a good account of this operation, ſays, that by 
this proceſs twenty-two ounces of running mercury may 
be obtained, one ounce of antimony in powder mixed 
with mercury, and fix drachms twenty four grains of an- 
timony melted in the retort. The antimony is partly 
calcined : it affords a red and partly white oxide, which 
ij ſublimed. In this inſtance the antimony is calcined 
by the oxigene ſeparated from the mercurial oxide, and 
combines with the muriatic acid to form muriate of an- 
timony. This decompoſition likewile fakes place when 
ſulphure of antimony is employed. By diſtilling one 
part of that mineral in powder with two parts of corrofive 
mercurial ſublimate, ſublimated muriate of antimony is 
obtained; but the reſidue, inſtead of containing running 
mercury, is a combination of mercury with ſulphur. 
That combination may be ſublimated by a very ſtrong 
heat into red needles, which are improperly called 
cinnabar of antimony. 

Sublimated muriate of antimony, or the combination 
of the muriatic acid with antimony, is not produced un- 
leſs when the ſemi- metal attracts from the mercury the 
oxigene which it contains ; as has been already obſerved 
of arſenic, This compound is in a cryſtalline form. It 
cry{tallizes into very large parallelopipeds. It is fo cau- 
ſtic, that it inſtantly deſtroys our organs and burns ve- 
getable matters. It is very liable to alteration by the 
contact of light. It melts with the moſt moderate heat, 
and becomes fixed by cooling: it is this property which 
has procured it the name of butter of antimony. It rea- 
dily loſes its whiteneſs, and takes a colour. It may be 
rectified by diſtillation. It attracts the moiſture of the 

| atmo- 
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atmoſphere, by which jt is again diſſolved into a thi 

and ſeemingly oleaginous fluid: in water it is diſſolyed 
only in part; for the greateſt portion of it is decompo. 
ſed by that fluid. When ſublimated muriate of antimony 
is caſt into diſtilled water, it immediately gives a very 
copious precipitate, which is called emetic powder, ot 
powder of Algaroth, from the name of an Italian phy. 
cian who uſed it as a medicine. It has likewiſe been 
improperly called mercury of hfe. This precipitate is 
an oxide of antimony ftrongly purgative and emetie, 
even when given in very {mall doſes of three grains and 
an half to the doze. In order to render it very pure, it 
muſt be repeatedly waſhed in diſtilled water. It differs 
in poſſeſſing theſe properties from the other oxides of 
this ſemi- metal, which are far from acting in ſo ener. 
getic a manner on the animal ceconomy. A portion of 
this oxide is diſſolved in the water, in which muriate 
of antimony is waſhed, by means of the acid which 
mixes with the fluid. We have an opportunity of ob- 
ſerving this fact on pouring a little alkali into that li- 
quor: a white precipitate is produced in conſiderable 
abundance; and butter of antimony therefore appear 
to owe its property of being decompoſable in water to 
its containing an exceſs of this oxide; and its forming 
into a ſolid maſs may be attributed to the ſame cauſe. 
Sublimated muriate of antimony diſſolves with heat and 
efferveſcence in the nitric acid. From that ſolution 
there is diſengaged a large quantity of nitrous gas, 
which excites a conſiderable emotion in the mixture; 
the muriate of antimony diſappears, and the liquor 
appears of a reddiſh yellow colour. This is a ſolution 

of oxide of antimony in the nitro-muriatic acid. It 
very ſoon depoſites the oxide of antimony in the form 


of a powder, and even of a white magma, If the ſolv- 
tion 
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den of mufiate of antimony by the nitric acid be evas 
porated to dryneſs as: ſoon as made, it yields a very 
ihite oxide: It is diluted with a quantity of the ſame 
acid equal to its own weight, and again evaporated: 
the powder is yet a third time mixed with the fame 
quantity of nitric acid and evaporated to dryneſs : it is 
then heated in a crucible, which is kept red hot for a- 


bout half an hour, and after that ſuffered to cool. The 


bxide no taken out of the erucible' is white above; and 
tic, WJ roc-coloured on the under part. The two portions are 
nd med, and form by their mixture what is called Be- 
it aaf minerul. Macquer conſiders this medicine as a 
ers perfect oxide of antimony, and thinks it to be the fame 
of Wi vith dtaphoretic antimony; Lemery, however, who hag 
er. given an accurate deſcription of this preparation, 'advites 
of to calcine it till it have ſearce'any acidity ; wiſhing it 


te to retatn ſome acid, Which muſt certainly change the 


ch properties of the oxide of antimony. 

b. Corrofive mercurial muriate is decompoſed by zine, 
ss has been afferted by Pott, and as I'myfelf have found 
le by repeated experiments. If you diltill in a glaſs re- 


tort a mixture confiſting of two parts of this ſalt with 
one of zinc in filings, or cbarſe powder; a white and ſo- 
lid falt aſcends from the mixture, and is cryſtallized 


the little bundles of which ſtalactites confiſt. This mu- 


by inftammable vapours; and laſtly, is partiy decompo- 
ted in water like ſublimated muriate of antimony. 

The * moſt ſifigulat property whick corrofive mer- 
curial muriate exhibits: in regard to the alterations 
hich it ſuffers from metallic ſubſtances, as well as the 


in mall needles joined together in a- form refembling 


tiate of zine emits a thin foke when it is taken out of 
the receiver: it melts by a moderate heat; is coloured 


noſt important property which it pes, is its power 
Vox. II. 1 of | 
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of combining with running mercury. When ſaturate 
with that metallic fluid it loſes moſt of its properties, pat. 
ticularly its taſte and ſolubility. The old way of Pro. 
ducing this combination was by triturating in a glass 
mortar corroſive mercurial muriate with running mer. 


cury, adding the mercury by degrees till it refuſed ti 


unite with the mercurial muriate. Lemery and M. 


Baume haye obſerved, that the ſalt takes up a quantity | 


of mercury equal to about three fourths of its own 
weight. The mixture was then put into fmall phialz 
two thirds of each of them being left empty, and ſubli. 


mated three times ſucceſſively. Care was taken to ſe- 


parate at each time a white powder, which is found a. 
bove the ſublimated matfer, and is very corroſive, This 
product is called /weet ſublimate, mercurius dulcis, or 
aguila alba: It ought to be called faveet mercurial muri. 
ate. Its infipidity, its cryſtalline form, and its being 


almoſt abſolutely "inſoluble, diſtinguiſh it from cor- 


roſive mercurial ſublimate. The cryſtals' which it af. 
fords by flow ſublimation are tetrahedral priſms termi- 


nating in four-fided priſms.. We often find among them 
two very long tetrahedral pyramids, joined at the baſe, 


and forming very acute octohædrons. 

The proceſs for preparing ſweet mereury, which we 
have here deſcribed,- is attended with ſeveral inconve- 
niences. To triturate corroſive mercurial muriate with 
running mercury till the mercury be entirely confound- 
ed with the mercurial muriate, is a very tedious and a 
very difficult taſk. A very minute acrid duſt ariſes 
from the mixture while it is triturated; and the opera- 
tor muſt bind a cloth over his mouth and noſe to ſecure 
himſelf againſt the dangerous effects of that duſt. The 
mercury is never entirely incorporated with the mercu- 
rial muriate ; and the ſublimation is very flow. M. 
2 | | Baume 
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they are triturated. That fluid aſſiſts the trituration, 
ind hinders the ſaline duſt from riſing. He likewiſe 


ure of obtaining mild mercurial muriate without the 
leaſt mixture of corroſive, Zwelfer, Cartheuſer, and M. 
BaumEpropoſe to pour on mild mercurial muriate, afterit 
has been once ſublimated, a quantity of hot water to diſ- 
ſolve the corroſive muriate, and then dry the ſalt, which 
i after this found to be much milder than before. M. 
Cornette, to hinder the volatilization of the corroſive 
mercurial muriate triturated with the mercury, propo- 
ſes to make uſe of nitrate of mercury precipitated by 
ammoniac, which unites with corroſive mercurial mu- 
tiate much more readily than running mercury. But 
as this oxide is not ſo pure as mercury, we cannot de- 
pend ſo much on the virtues of the preparation into 
which it enters. M. Bailleau, an apothecary in Paris, 
has given the Royal Society of Medicine a proceſs for 
preparing mild mercurial muriate, without being expo- 
ſed to any of thoſe accidents which render the prepara- 
tion of it in the common way ſo very dangerous. This 
proceſs confifts in forming a paſte with corroſive mercu- 
ral ſublimate and water, and triturating it with run- 


ning mereury. Half an hour's trituration is here ſuffi- 


cient ; becauſe the water contributes to confound the 
two ſubſlances together. The proceſs ends with digeſt- 
ing the mixture on a ſand- bath by a moderate heat; 
the matter changes its original grey colour for white, 
and forms a very mild mercurial muriate, which needs 
only to be lublimated, in order that 1 it may be perfectly 

pure. 
M. Baume has made ſeveral experiments on mild 
Y a. a mer- 
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gaumé adviſes" to pour a little * on the matters as 


employs levigation, which contributes greatly to make 
the mercury incorporate with the ſalt. Laſtly, to make 
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imma middle ſtate between corroſive and mild mercurial 
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mercurial mu üriate. He has ſhown; that it cannot receive 


an additional quantity of mercury; that it cannot Exiſt 


muriate; as where aſmaller portion o mercury ig mix, 
ed with the corrofive mercurial muriate than what is 
requiſite to make it paſs into the ſtate of mild mercy. 
rial muriate, a portion of this latter ſalt is formed, in 
proportion to the quantity of the mercury. and the, ex 


_ ceſs of the corroſive; and the reſt of the corroſiye mer- 


curial muriate is rolatilined without ſuffering any al 
teration of its properties. Theſe two campounds are ſe. 
parable by hot water. 

From the reſearches oft eee 1 . 
that ĩt is poſſible to change the mild into corroſive mercy. 
rial muriate, by ſublimating it with decrepitated marine 
alt and white calcined ſulphate of iron. -In:this opera, 
tion the muriatic acid being diſengaged and oxigenated 


 byithe. ſulphuric acid, unites: with the mercurial oxide 


of the mild mercury, and: converts it into corroſive mu- 
riate. M. Baume is convinced that mild mercurial mu. 


riate differs greatly from the corroſive, as it cannot 


unite with ammoniacal muriate as the corroſi ve mercu- 
rial muriate does in the preparation of alembroth ſalt, os 
ammoniaco- mercurial muriate,. It is even from the con- 
lideration of its poſſeſſing this property, that he adviſes 
to wah mild mercurial muriate with water impregnated 
with a little ammoniacal muriate, to carry off all the cor- 
roſiye mercurial muriate which renders that ſalt ſo very 
ſoluble. Laſtly, he has diſcovered, that at each fubli- 
mation mild mercurial muriate loſes a part of its mer- 
eliry;: and affords of conſequence a certain quantity of 
eorrofive, mercurial muxiate; ſo that. by repeated ſubli- 
mation mild mercurial muriate may be entirely chan- 
ged into corroſive. From this Jaſt fact it follows, that 


the, Ie, known by the name of mercurial panacea, 
which 


which 
ſublim 


ing ſo 


| think, 
ſpect 
tendin 
proof | 
quant! 


which 
riate. 
phials 
is pre 
ſulph: 
comm 
ide af 
merci 
with 

Lat 
rende 
muriz 
merly 
mere 
tic ac 
rial 1 
with 
ſame 


more 


ning 
riate, 
ed in 
ide; 
that 
ſame 
18 of 
More 


«hich conſiſts of mild mercurial muriate nine times 
ſublimated, is ſo far from being rendered milder by be- 
ing ſo often ſublimated, as moſt chemiſts and phyſicians 
think, that at the end of the proceſs it differs in no re- 
ſpet from what it was at firſt. A circumſtance at- 
wares the operation may be confidered as a farther 
| proof of this aſſertion; at each ſublimation a ſmall 
quantity of white powder which riſes firſt 1s taken oft, 
which powder is nothing but corroſive. mercurial mu- 
rate, It is to be obſerved; that there remains in the 
phials a reddiſh powder when mild mercurial muriate 
is prepared. It is an oxide of iron produced from the 


er, ſulphate of iron, which is employed in preparing the 
"Us common corroſive mercurial muriate. Part of that ox- 
ne ide aſcends with the ſalt in its ſublimation ; nay, the 
as mercurial falt in vapour is often found to carry up 
ed with it gven pieces of glaſs. 1 1 th ro8 
de Late experiments on the oxigenated muriatic acid 
u- render the theory of the formation of mild mercurial 
u- muriate much more clear and intelligible than it for- 
ot merly was. It has of late been proved, that corroſive 
1 mercurial muriate is a compound of oxigenated muria- 
MN) tic acid with oxide. of mercury, and that mild mercu- 
„ rial muriate is formed by the common muriatic acid 
8 with the ſame metallic oxide: or, what amounts to the 
d lame thing, that in corroſive muxiate the oxide is much 
- more calcmed than in mild muriate. - Thus when run- 
/ ning mercury is triturated with corroſive mercurial mu- 
rite, the mercury ſeizes the excels of oxigene contain- 
ed in the muriatic acid, or in the former mercurial ox- 
; ide; and as a larger quantity of mercurial oxide, and 
| that leſs completely calcined, now combines with the 
ſame quantity of muriatic acid, the nature of the {alt 


is of conſeguence altered, and it becomes leſs faline, 
more inſipid, and more inſoluble: in a word, its qualities 
1 | are 
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are weakened in proportion as the quantity of the mer, We 
re, oxide is increaſed. | ypon n 
The boracic acid does not diſſolve mercury whe feds w 
an intermedium ; but, in the ſtate of oxide, it acts in a know. e 
very difdernible manner on this ſemi- metal. Theſe yer ad 
two ſubſtances may be combined by the way of double becom 
affinity. When a ſolution of common borax is poured very d 
on a nitric ſolution of mercury, a very copious yellow 2 pure 
precipitate is produced, which was firſt made known by ſorbs c 
M. Monnet. In this operation the ſoda of the borax, The 
uniting with the nitric acid, forms nitrate of ſoda; tion 0! 
while the boracic acid unites with the mercurial oxids gards 
to form an almoſt inſoluble neutral falt which is preci- ed, th 
pitated. The liquor being filtrated and evaporated, af. W of pote 
fords fine brilliant pellicles of mercurial borate. We Me! 
muſt, however, obſerve, that the ſalt contains a portion niacal 
of oxide of mercury not combined with the boracic this en 
acid, becauſe there is always an exceſs of ſoda in com- is not 
mon borax. To obtain borate of mercury by this pro. and tl 
ceſs, the borate of ſoda employed muſt be fully neutra- Wl the C. 
lized, that is, completely ſaturated with boracic acid, ſtance 
This ſalt, when expoſed to the air, turns ſenſibly green; ture 0 
ammoniacal muriate renders it very ſoluble, and forms found 
with it a compound reſembling ammoniaco-mercurial MW advan 
muriate. Lime-water makes it yield a yellow precipi- W  * 
tate; the colour of which changes to a deep red: with G 
potaſh it yields a white precipitate. According to the little 
academicians of Dijon, corroſive mercurial muriate is with 1 
likewiſe decompoſed by borax, which produces in a ſo- air fo 
lution of it a briek- coloured precipitate. Water boiled MI time. 
over this precipitate becomes of a lacteous appearance anew, 
on the addition of a fixed alkali ; which proves it to bol 6 
contain mercurial borate. inche 
We a yel] 
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e know not in what manner the fluoric acid acts 
gpon mercury; and we are no leſs ignorant of the ef- 
fs which the carbonic acid produces upon it. 
:now only that water impregnated with this atid ne- 
ter acts upon mercury; though ſolutions of mercury 
decompoſed by alkaline carbonate afford precipitates 


forbs carbonic acid from the atmoſphere. 


tion on mercury. Although this aſſertion chiefly re- 
de cards the various ſulphuric falts, yet I-have remark- 
ci- ed, that quickſilver de bene readily with e 
af. of potaſh. 


Ve Mercury does not appear capable of altering ammo- 


on niacal muriate by diſtillation. Bucquet, who made 


ie this experiment, has obſerved, that one part of the ſalt 


n- WF is not quite ſufficient to abſorb two parts of mercury, 
and the mixture gives no ammoniac by diſtillation. Yet 
the Count de Garaye had made up with theſe. two ſub. 
ſtances a medicine to which he gave the name of 7inc- 
ture of mercury. Macquer, on examining his proc eſs, 
found it to be perfectly conſiſtent with what he had 
advanced. It conſiſts in triturating in a marble mor- 
tar an ounce of running mercury with four ounces of 
ammoniacal muriate, moiſtening the mixture with a 
little water till the mercury be entirely incorporated 
with the ſalt, leaving that matter then expoſed to the 


time. It muſt, at the end of this time, be triturated 
anew, put in a matraſs upon a ſand- bath with good alco- 
hol ſwimming above the powder to the depth of two 
inches, and cauſed to boil gently. The alcohol acquires 
2 yellow colour, and appears to contain mercury from 
| þ 92 | its 


We. 


rery different from thoſe produced by the ſame ſalts in 
2 pure cauſtic ſtate, and mereurial oxide readily ab- 


The neutral ſalts have bur very little power of ac- 


air for five or ſix weeks, and ſhaking it from time to 
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its communicating a white colour to a * of c9pper, gaba 
It appears, that in this operation the ammoniac is gra, need! 
dually diſengaged by the mercury, forming of conſe. Iy, A 
quence*ammontaco-mercunal muriate, of which part i The 
diſſolved by the alkali; and that the difference in the way. 
quantity of the mercury, and the gentle action which ſeque 
takes place during the maceration, are the cauſes why Whe 
this experiment gives a reſult different from Bu.  red-c 
quet' * open 
We know not in has manger "i tt gas ay of tl 
upon mercury. Mercury combines very well with mere 
ſulphur. When one part of this metallic fluid is tritu- afſini 
rated with three parts of ſulphur, the mercury is by mere 
degrees confounded with the ſulphur; and the reſult Whe 
iS A black powder, black. ſulphure of mercury, or A. in th 
thiops mineral, the colour of which deepens when it is the 1 
ſuffered to lie aſide. This combination is produced the 5 
more quickly when, the mercury is mixed with melted has e 
ſulphur: on Making that mixture it becomes black, hum! 
and eaſily takes fire. In order to make it retain itz liquc 
black colour, it muſt he taken out of the fire, the flame whic 
muſt be quenched as ſoon as it appears, and the matter ſemi. 
ſtirred till it become ſolid, and form into lumps. It is liken 
then reduced to powder, and paſſed through a fine merc 
fieve. Black ſulphure of mercury is not the moſt inti- tin, i 
mate poſſible combination of ſulphur with mercury. mere 
When this compound is expoſed to an intenſe heat, it cinng 
kindles, moſt of the ſulphur burns, and there remains, ſepar 
after that combuſtion, a matter which, when pulverized, tic fl 
takes a violet colour. This powder is put into a ma- pure. 
traſs, which is heated till i its bottom become red : it is v 
kept for ſeveral hours in that ſtate till the matter be M 
ſublimated. In the upper part of the matraſs there is phur 
found: after the ſublimation a quantity of artificial cin- rent 


nabar | 
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on or my ſulphure af mercury ins in 

needles of a hrown red colour. Its colour is more live- 
y, and not ſo deep when it is ſublimated än retorts. 
The Dutch prepare - cinnabar for the arts in the great 
way. This compound i is Tearce volatile; and of con- 
ſequence a very intenſe heat is requilite to ſublimate it. 
When much divided by levigation, it takes a bright 
red colour; and is then called vermillion. If heated in 
open veſſels, the ſulphur, which amounts to one · fourth 
of the wihole- quantity, burns by degrees, while the 
mercury is volatilized. Many fubftances have ſuch an 
affinity with ſulphur as to decompoſe red ſulphure of 
mercury. Lime and alkalis poſſeſs this property. 
When they are heated in a retort with this fulphure, 
in the proportion of two parts of the ſulphure to one of 


iS the lime or alkah, running mercury is obtained, and 
ed the reſidue is alkaline or earthy ſulphure. M. Baume 
ed has even obſerved this decompalition to take place in the 


k, humid way, when red ſulphure of mercury.is boiled with 
ty liquor of fixed alkali. It is remarkable, that the'alkali 
I which he employed was not efferveſcent. Several of the 


er ſemi- metals, ſuch as cobalt, biſmuth, and antimony, 
is likewiſe poſſeſs the property of attracting fulphur from 
n mercury, We will ſee, that almoſt all the metals, lead, 
i- tin, iron, copper, and ſilver, have a greater affinity than 
y, mercury with ſulphur; and of conſequence decompoſe 
it cinnabar : they may be therefore uſed indifferently to 
$8, ſeparate the mercury of that compound. This metal- 
, lie fluid, when obtained by ſuch a proceſs, is perfectly 
1- pure. It is diſtinguiſhed by the name of mercury re- 
Is vwfied from cinnabar. 

e Mercury inſtantaneouſly decompoſes alkaline ſul- 
s phures ; but the decompoſition is attended with diffe- 


- tent phenomena, according to the differences of the 
+ ; ” nature 
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nature of thoſe compounds. With the alkaline (ul, 
phures it forms black ſulphure of mercury, which at 
the end of ſeveral years is found to have changed its 
black colour for red. With ammoniacal ſulphure, it is 
very readily converted into black ſulphure of mercury, 
which in a few hours, or at moſt in a few days, takes a 


bright red colour. The yellow and the red oxide of 


mercury formed by fire or acids, exhibit ſooner or la. 
ter the ſame phænomenon with ammoniacal ſulphure, 
It is produced alſo by pouring that liquor into ſolutions 
of mercury, and expoſing the black precipitate which 
reſults from the mixture to a new N of ammo- 
niacal ſulphure. 

LI have diſcovered that running mercury ſhaken in 
water impregnated with hydrogenous gas, ſulphu- 
rated either naturally or artificially, decompoſes it 
very readily, and changes it into a black ſulphure. 


We know not in what manner mercury acts upon ar- 
ſenic. Cobalt does not combine with this metal. Biſ- 
muth is eaſily diſſolved by mercury, and combines with 
it in any proportion. From this combination there re- 
ſults a bright friable matter, which is more or leſs ſolid, 
according to the quantity of the biſmuth. This amal- 
gam cryſtallizes into four-fided priſms, which ſome- 
times unite into octohædrons; but it is moſt frequently 
eryſtallized into thin plates of no regular form. This 
cryſtallization is effected by melting the combination, 
and ſuffering it to cool ſlowly. When heated in a re- 
tort, it gives out, but very refractorily, the mercury 


which ſerves as its ſolvent. 


Mercury does not unite with either nickel or an- 


timony. It combines with zinc by fuſion. The amal- 


gam which it forms with that ſemi-metal is ſolid : it is 


rendered fluid by trituration. When it is melted and 
ſuffered 


ener. 
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fred to cool ſlowly, it cryſtallizes into plates, which 
| appear to be ſquare and rounded on the edges. 


Mercury is much uſed in the arts, ſuch as gild- 
ing, filvering of glaſs, the conſtruction of meteoro- 


logical inſtruments, metallurgy, &c. This ſemi- me- 


al is uſed in medicine almoſt under every form. 

1. Crude mercury was formerly uſed in the volvulus 
or iliac paſſion. It is ſtill boiled in water, and is 
thought to communicate the properties of a vermifuge. 


It is mixed with fats, and applied as an ointment in 


venereal complaints. - 


2. Turbith mineral, or yellow oxide' of mercury hy 


the ſulphuric acid, has been recommended in the fame 
caſes, in doſes of a few grains. This medicine is emetic 
and purgative, and often acts too powerfully in both 
Wa 78. | | | by q a 5 ETK | 
z. Mercurial water, or its nitric ſolution, is uſed by 
ſurgeons as a powerful eſcharotic. Red precipitate, 
or red oxide by the nitric acid, ſerves the ſame purpoſe, 
There is a citron-coloured ointment made up of hog's- 
lard and the nitrous ſolution of mercury, which is an 
excellent cure for the itch, TE 

4. Corroſive mercurial muriate has been recommend- 
ed by Sanches and Van Swieten in venereal caſes. A 


few grains of it are diſſolved in aquavite, and the ſo- 


lution is taken by ſpoonfuls, diluted in a large quantity 
of ſome cooling drink. The ſtate of the breaſt ſhould 
de attended to when this medicine is adminiſtered, 
and it ought to be given with great caution. Mild 
mercurial muriate js given in doſes of twelve or fifteen 
grains as a purgative, and in doſes of three or four 


grains as an alterative. Phagedenic water is uſed in 


ſurgery, to corrode and deſtroy proud fleſh, &c. 
5. Mercurial borate has been ſucceſsfully employed 
| in 
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348 Of 8 155 
in venereal * by M. Chauſſier, the younger, of the 
Academy of Dijon. | 
6. Cinnabar has been undeſervedly conſidered as anti. 
ſpaſmodic and ſedative. It is one of the principles of 
Stahl's pulvis temperans, which, according to the phar. 
macopcia, is prepared by mixing exactly three drams 
of ſulphate of potaſh and nitre with two ſcruples of ar. 
tificial cinnabar. This medicine is adminiſtered by ex- 
poling the ſick perſon to its vapour; and this is one 
way of treating people ill with the venereal diſeaſe by 
fumigation. 

All the preparations of mercury which are given in- 
ternally, ſuit many other caſes beſides venereal com. 
plaints: Such are almoſt all cutaneous diſorders, a 
ſerophulous habit, ſwellings of the lymphatics, &c. 
Yet we cannot avoid obſerving, that theſe medicines, 

and eſpecially all faline preparations of it, ought to be 
employed by none but ſkilful and cautious phyſicians; 
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it is dangerous for the health, and even for the lives of 
mankind, that mercurial medicines ſhould be in the prod 
hands of ſuch a number of people who are deſtitute of haye 
the knowledge requiſite to adminiſter them; not only as b 
ſo as to be beneficial, but even ſo as not to * harm. I ar 
have oftener than once been witneſs of the unhappy ef- _ 
fects produced by thoſe preparations, in conſequence of 2 
their having been adminiſtered by ignorant perſons, moe: 
with that raſhneſs which uſually accompanies 1gno- to in 
rance. We even think this an object of ſufficient im- we 
portance to merit the attention of government. * 1 
may 
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Of Tin. 


IN, the Fupiter of the alchemiſts, is an imperfect 
metal of a white colour, brighter than lead, but 
0 than filver. It is very pliant, and when bent 


produces a crackling noiſe, called the cry. f tin. We 


have already taken notice of the ſame phenomenon 
as belonging to zinc, though in a leſs eminent degree; 
a circumſtance which has induced Malouin to repreſent 
that ſemi-· metal as nearly allied to tin. 1 

This noiſe ſeems to be owing to the ſeparation or 
ſudden, divifion of the parts of the metal; and it ſeems 
to indicate a fracture; though tin, as we have already 
mentioned, makes ſcarce, any refiftance to a force ans 
rected to bend ĩt. Res 

Tin is the lighteſt of all metals. It is ſo ſoft that it 


may be marked with the nail. In water, it loſes about 


a ſeventh part of its weight. It has a very diſcernible 
inell; and when it is rubbed, that property becomes 


Rill more eminent. It has a diſagreeable taſte, pecu- 


liar 
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liar to itſelf ; which is even ſo ſtrong, that ſome phy. 
 ficians aſcribe to this metal a pretty ſtrong power of xc. 
tion on the animal ceconomy, and have recommended 
it for ſeveral diſeaſes. Being ſo exceſſively ſoft, it is 
ſearcely ſonorous. Tin holds the ſecond place among 
metals, arranged according to their ductility; under 
the hammer it is reducible into plates thinner than 
leaves of paper, which are of great uſe in various arts, 
It is ſo tenacious that a tin thread, one-tenth of an 
inch in diameter, will ſuſtain without breaking a weight 
of forty-nine pounds and an half. M. Monger could 
not accompliſh the cryſtallization of tin. M. de la 
Chenaye, a gentleman who ſtudied under me, haz 
effected it by melting the metal for ſeveral times ſuc- 
ceſſively. By this means he has obtained a rhom- 
boidal aſſemblage of prifms or needles joined longitu- | 
dinall7. %% 1 
Moſt mineralogiſts ſtill doubt the exiſtence of native 
tin. Several authors, however, aſſert, that it is found 
in Saxony, in Bohemia, and in Malacca. It even ap- 
pears to de a ſufficiently atteſted fact, that there is na- 
tive tin in the tin mines of Cornwall: and M. Sage has 
. deſcribed a ſpecimen which he received from Mt 
Woulfe, a London chemiſt, The fracture of that piece 
is grey and ſparkling ; when beaten on the anvil, it 
forms brilliant and flexible plates of tin. Tin is more 
commonly met with in a black oxide, ponderous, o- 
paque, and cryſtallized in octohædrons, or pyramids 
with four faces. The texture of this ore is ſparry and 
lamellated. Bucquet thinks it to be a true carhonate 
of tin. M. Sage is 'of opinion that theſe cryſtals arc 
mineralized by the muriatic acid, We may here re- 
collect, that moſt of the white tin cryſtals in cabi- 
nets of natural hiſtory are native tunſtate of 10 
whic 


— 


i 

| 
which ought not to be confounded with oxide of tin, = | 
3 the oxide does not become yellow when brought | in- 1 
to contact with acids. | | 
Thoſe matters which are Fe tio ores, are 
of a very deep red, violet, or black colour, and their 
ſpecific gravity is greater than that of any other mine- 
” ſubſtance. Thoſe ores are ſometimes cryſtallized j in 
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= irregular cubes; and they are then diſperſed 1 in groupes ! 

* in a gangue of quartz or fuſible ſpar. They are often A 

ht in maſſes, not cryſtallized. Almoſt all naturaliſts agree ' l 

ud in conſidering coloured tin ores as combinations of tin 4 
7% with arſenic, and aſcribe their uncommon ponderoſity to 1 
* the want of ſulphur. i Meſſrs Sage and Kirwan, how- wn 
5 ever, think they contain no arſenic ; and the former of ll | | 
* theſe gentlemen affirms that they need not to be roaſt- Wil! 
. ed, unleſs they be mixed with arſenical pyrites; which BY ö 
is very common. Mr Kirwan ſays, black tin ore con- | ft 
e tains 12; of tin and iron. 170 
ad Bergman has found ſulphureous tin in nature among 4 
1p- the minerals of Siberia, The ſpecimen of that ſulphu- 

10 reous ore which he examined, was externally of a gold- 

ag en colour, reſembling aurum muſſivum: within, it ex- 

Me hibited a maſs of radiated cryſtals, white, ſparkling, 

00 brittle, and changing its colour when expoſed to the 

9 air. He found it to contain a little copper. 

ore We know of no tin ores any where in France. M. 

05 Baume, however, ſuſpects that ſuch ores might be 

FP found in the neighbourtood of Alengon, and in ſome 

ST of the diſtricts of Brittany, becauſe there are rock cry- 

Int ſtals found there which appear to be coloured with 

art this metal. The places where theſe ores abound, and 

* are wrought in mines, are the counties of Cornwall 

5 and Devonſhire in England, Germany, Bohemia, Sax- 

ge, ony, the iſland of Banca, and the peninſula of Malacca 
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as a kind of tin ore, on account no doubt of their co: 
lour. They differ from tin ores, however, in tran, 
ſparency and in gravity; for they are much lighter. 
Befides, Meflrs e and Sage Coulee find ho tin in 
them. | 

Tin exiſts in nature but in a th differem 110 
which may be all reduced to the ng varie. 
ties. 


varteies 
1. Native tin in jeaves or plates. 
2. 1 hite ſparry tin ore,. in octchædral cry: 
= 
3. Tin ore, of a yellowiſh white colour, often 
coloured and ſemi- tranſparent, like topazes. 
4. Brown, reddiſh tin ore, in cubic gn more 
or leſs regular. 
5. Tin ſtone, Swediſh tinberg.” This is a ſtone or 
ſand, containing a mixture of oxide of tin; 
' it is grey, blue, brown, or black. 
6. Sulphureous tin ore, of a bright colour, re: 
ſembling zinc, or gilded over like aurun 
muſſivum. 


1 aſſaying tin ore, it muſt firſt be broken into 
lumps, then coarſely pounded, waſhed, and roafted in 
a covered earthen capſule, in order that as little tin as 
poſſible may be loft, care being taken, however, to 
uncover it from time to time; for as Cramer has re- 
marked, a good deal of the metal is loſt when it is 
roaſted in a veſſel conſtantly open. It muſt likewiſe 


be quickly roaſted, that the tin may not be too much 


oxidated, M. Baume propoles to obviate theſe incon- 
veniences 
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ſeniences by adding a portion of pitch, which reduces 
apart of the oxide formed in this operation. After the 
bre is roaſted, it is to be quickly melted in a crucible, 


als 

er. with three parts of black flux and a little decrepitated 

in marine ſalt. By comparing the three weights of the 
waſhed ore, the roaſted ore, and the metallie button, it 

e may be eſtimated what quantity of extraneous matters 

le. the ore contains, and what quantity of tin it will yield 


in the hundred weight. Cramer propoſes a mote ex- 
peditious way of making this aſſay, by which, too, leſs 
of the ore is likely to be loſt; —by uſing two large pieces 
of charcoal burnt from linden or hazel wood, In one 
of thete there muſt be a cavity to contain the tin ore 
with the pitch, inſtead of a crucible ; the other muſt 
be pierced with a ſmall hole through which the va- 
pours may eſcape. The latter of theſe covers the for- 


hound together with iron wite. They ate then ſet on 
fire before the nozzle of a forge bellows, and kept up 
againſt it by other pieces of coal placed around them. 
After they have got enough of the fire to melt the tin, 


metallie button. Ht 

Bergman propoſes to affay tin ores by diſſolving them 
in ſulphuric acid, mixing that with muriatic acid, and 
precipitating the mixture with fixed alkali When 
the tin is pure, 131 grains of this precipitate are equal 


in 3 5 5 

* to 106 grains of tin. If it be mixed with copper and 
00 iron, theſe extraneous metals are ſeparated by the nitric 
e. and the muriatic acid. 5 

7 The working of tin ores in the great way refembles the 
ſs loregoing proceſs. It is often neceſſary to make fires 
Fx of wood in the mines, to calcine and ſoften the gangue; 
* which is very hard. Theſe fires diſengage yapours that 
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mer; and they muſt firſt be luted, and afterwards 


they are quenched with water, and the tin is found in a 
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are very noxious. This proceſs is followed at the bil. 
of Geyer. At other times thoſe ores are found in ſang, 


at no great depth beneath the ſurface of the earth, ay 
at Eiberſtock. The ore is there pounded, and waſhed 
in boxes with fmall partitions of cloth to retain the me. 
tallic particles. It is then roaſted in reverberating fur. 
naces, with horizontal chimnies fitted to them, to col. 
lect the ſulphur and arfenic: It is then melted in a fur. 
nace with a ſleeve furnace, and poured into moulds 
which give it the form of blocks. In Germany 


and England tin ores are wrought nearly in the ſame 


way. In England, aecording to Geoffroy, the metal iz 
always alloyed with lead and copper, and never ex. 
Ported pure. There comes too from England a ſtalac- 
titical tin, which is called tin in tears, and is thought to 
be very pure; but Meſſrs Bayen and Charlard affirm, 
that it is ſometimes mixed with copper. The hardeſt 
tin of all is that which comes from Malacca: and Ban. 
ea. Malaeca tin appears to have been run into mould, 
which have given it the form of a truncated quadran- 
gular pyramid, with a thin border round its baſe: this 
is ſaid to be in hats or ſtandiſhes : Each piece weighs 
about a pound. The tin of Banca is in oblong ingots 
of about forty-five or fifty pounds. Both theſe kinds 
of tin are covered with a dirty grey ruſt more or leſ 
thick. 

The tin which we get from England, and which 
being cheaper, is much more uſed than pure Indian 
tin, is in large blocks, each weighing about three 
hundred pounds. It is alloyed with copper, either ar- 
tificially, as Geoffroy tells us, or naturally, accord- 
ing to the Baron de Dietrich. That it may be more 
oaſily retailed, it is afterwards melted into ſmall in- 
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bills | pots of ticks” about nine or ten inches in circumfe. 
and, WW ;-nce, and a foot and an half long “. 

„ ay When tin is expoſed to fire in cloſe veſſels, it melts 
ſhed yery quickly. It is the moſt fuſible of all metals. If 
me. WF {he fire be not increaſed it remains fixed ; but its fixity 
fur. appeats to be only relative; for len expoſed to a 
col. conſiderable heat it is volatilized, as we are juſt about 
fur. to relate. If heated in contact with air, there ap- 
ulds pears on its ſurface as foon as it is melted a dirty grey 
lany pellicle, which contracts into a ſhrivelled form. On ta- 
ame king it off, we behold the tin beneath, with its propet 
ally metallic luſtre, and not adhering to the pellicle : but 
ex- it loſes this appearance, and a new pellicle is formed. 
lac. The whole quantity of tin in fuſion may be in this 
to manner carried off in pellicles, which are nothing but 
im, te oxide of the metal, or a combination of the metal 


with the oxigene of the atmoſphere. Tin, when redu- 


metal is made red hot, Geoffroy has obſerved, that its 
oxide is gradually ſublimated by a very lively whitiſh 


s actually an inflammation or rapid combuſtion of the 
metal : and the volatilized tin ariſes at the ſame time in 
2 light ſmoke, which condenſes on cold bodies to a 
whitiſhi oxide of tin in needles. The grey oxide of 
tin becomes white on being again expoled to the ac- 
tion of fire; it then urſites with a new portion of oxi- 
gene, and 1s more completely calcined. In this ſtate 
i is called tin-putty;: When expoſed to a very intenſe 
| 2 2 hear, 


* Iti is not true that tin is never exported pure from England: But 


Or 
in- bowever pure it may be exported, foreign tin- founders uſually take 
ots care to alloy it, and aſcribe the alloy to the Engliſh. Neumann tells, 


bat the Dutch keep Engliſh lamps for the purpoſe, 


ced to oxide, becomes one-tenth heavier. When this 


fame, which he compares to the flame of zitic. This 
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heat, like that of a 
laſs. porcelain furnace, it m 
eee n and Baume have — 
A EA, this way 1n a crucible, that a part 1 
other = - a white, needled oxide; _ 
half Ba 5 3p 93 former was hard, reddiſh, 2 
? was converted int 

. glaſs; and, laſtly, there Wee y ” 
the crucible a portion of the tin in * 
l $ me. 
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h by detaching the oxigene enable time 
pang 1 5 properties. It appears eee A 
, p 25 r, Ut d 
e calcined, retains, Wy * acid 
. « orce, the oxigene with which it is 2 
quantity * Roe: — it is very difficult, and a great gel 
l uſtible matters muſt be employed fo emo! 
ſte «2:28 his has led M. Baume and leveral 'M 
roaſted, a 5 : in Fang hen tin ores are too my = 
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ſtances. But as it is ſo very white, it is capable of in- 
terpoſing itſelf among the particles of glaſs, ſo as to 
render it very opaque, and of a dead white colour. 


This ſort of vitreous frit is called enamel. The infuſibi- 


lity of tin putty enables it to deſtroy the tranſparency 
of any kind of glaſs, and convert it into a coloured 
enamel, | | 
We know not in what manner lime, magneſia, or 
alkalis act upon tin: but there can be no doubt 
that alkalis, with the help of water, may effect ſome 
alteration on this metal ; for they in a very ſhort 
time cauſe it to aſſume the colours of the rainbow. 
Avcording to Kunckel, the concentrated ſulphuric 
acid diflolves half its weight of tin; heat favours this 
ſolution. A very pungent ſulphureous gas is diſenga- 
ged from the matters, without any very diſcernible 
emotion or efferveſcence. In this operation, the tin 
ſeizes the oxigene of the ſulphuric acid; it is quickly 
oxidated, and the acid .retains ſo much of it as to afford 
a precipitate by water. The ſulphuric acid, diluted in 


a little water, acts in the ſame manner on tin: but this 


flution is more permanent, and does not afford fo co- 
pious a precipitate by water as the former. When the 
acid is very weak, it does not diſſolve tin at all. In 
this combination the tin attracts ſo much oxigene from 
the ſulphuric acid as to form ſulphur very quickly. 
The ſulphur communicates a brown colour to the ſo- 
lution when it is hot, and when it is cold ſubſides as a 
precipitate, Meſſrs Macquer and Baume are convin- 
ced of the preſence of ſulphur in this combination. On 
continuing to heat the ſolution, the tin is precipitated 
in a white oxide. The fame phenomenon will at 
length take place, even without the help of heat. The 
wphuric ſolution of tin is very cauſtic, M. Monnet 
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obtained from it by cooling, cryſtals reſembling thok | 
of calcareous ſulphate, or in fine needles ntermixed | 


cipitated from this ſolution by reſt and heat, is ſolube 
in the ſulphuric acid. If the ſulphuric ſolution of tin 
be evaporated to dryneſs, the oxide which it then of 
fords is grey, ſcarce reducible, and not ſoluble in tha 


phuric acid in a very white oxide. 

Tin decompoſes the nitric acid, even cold, with Qs 
mazing rapidity, This is one of the moſt aſtoniſhingly 
rapid ſolytiqns in all chemiſtry, Tin appears to have 
a very ſtrong tendency to combine with the oxigene of 
the nitric acid ; ; and as the azotic principle does not 


adhere to the oxigenous with near the fame obſtinacy a oth 
the ſulphur does in the ſulphuric acid, i it ĩs not at all ſur. led 
priſing that the nitric acid ſhould be decompoſed by nit? 
tin in a much more rapid and lively manner than the pot. 
ſulphuric acid. M. de Morveau has obſerved, that in WM ph 
a ſolutzon of tin by the nitric acid, there was no gat by 
diſengaged, but there Was a portion of ammoniac form- ſeal 
„ appears then, that not only the nitric acid, but ret 
the water, 1s decompoſed by tin; for the ammonia fills 
formed in this operation can yy be formed by the nme 
union of the hydrogene of the water with the azote ot 1 
the acid A ſtre 
Tin is reduced into a white oxide, which Macquer hen 
ineffectually attempted to reduce to metal ; this metal the 
therefore appears to be ſuperſaturated with oxigene | tak 
The nitric acid retains only a little of it in ſolution; ture 
and when it is evaporated with a view to obtain nitrate reſc 
of tin in cryſtals, the tin which was diſſolved in the wh 
acid i is very ſoon precipitated, leaving the acid almoſ W. 
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pure. Buequet, however, aſſerts, that a very deli- 
queſcent nitre of tin may be obtained from this ſolu- 
tion; but he has not determined its form. He aſſerts 

Ilewile, that on waſhing calx of tin formed by the 
decompoſition of the nitric acid, the water diſſolves a 
little nitrate of tin, which may be obtained from it by 
evaporation. The nitric acid retains a little more tin 
diſſolved in it when it is diluted in a large proportion 
of water; but it precipitates the oxide which it has 
thus obtained either by heat. or by reſt. Meſſrs Bayen 
and Charlard, in their valuable experiments on tin, 
have diſcovered, that when the nitric acid is impreg- 
nated with as much tin as it can reduce to oxide, and 
made ſo thick with it as to be unfit for acting on any 
other metal; the maſs, if-copiouſly waſhed with diftil- 
ied water, and evaporated to dryneſs, gives a /tanno- 
nitrous ſalt, which detonizes by itſelf in a hot roaſting 
pot, and burns with a white thick flame like that of 
phoſphorus. Oxide of'tin ſufficiently lix1viated, affords 
by exſiccation .a ſemitranſparent maſs - reſembling 
ſcales The /tanno-nitrous alt, when diſtilled in a 
retort, ſwells, boils up in bubbles, and on a ſudden 
fills the receiver with a white thick vapour of a nitrous 
imell. 

The fuming muriatic acid acts with conſiderable 
ſtrength on tin: it diſſobves the metal with the help of 
heat, or even cold; but inſtantly loſes its colour and 
the property of fuming. The faint efferveſcence which 


takes place on this occaſion, diſengages from the mix- 


ture an inflammable fœtid gas, which, however, has no 
reſemblance to the fœtor of arſenic, - notwithſtanding 
what ſome chemiſts have pretended to the contrary. 
Water is therefore decompoſed by tin, with the help of 


the muriatic acid, That acid diſſolves in this proceſs 


2. 4 more 
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more than half its own weight of tin. Th 
yellowiſh, has a very Ar i and ea 
the preceding ſolutions of tin with acid, a preci i | 
of oxide of tin, When this ſolution is eee p 
affords very regular brilliant needles, which attract a 
little moiſture from the air. M. Monnet ſays ha 
thoſe needles, after falling into a deliquium, a ial 
| lize, and remain dry in the air. M. Baume, who bs . 
pared muriate of tin in the great way, with an Hind 0 
and fifty pounds of acid to twenty-five pounds of i 
for the manufacture of printed cloths, gives an accurate 
account of ſeveral of its properties. Of twelve pound 
of tin diſſolved in forty- eight pounds of Wurde acl, 
there remained two ounces and fix drams in a pre 
powder; which did not diſſolve in a pound of the Kid 
though. digeſted j in it for a number of days. Margraaf 
thinks it to be arſenic. NI. Baumé has not examined 


it. He compares the ſmell of that ſolution concentru- - 


ted to that of the black earths of ol 

ſerves, that when it falls on the alk in b ino. 
to waſh or wipe away the metallic ſmell of tin which 
it communicates to them, but which goes off of itſelf 
in the courſe of four and- twenty hours. He obſerves, 
that the cryſtals of muriate of tin vary according to the 
ſtate of the acid: Sometimes they are little white 
needles. From the ſame ſolution he obtained both white 
and roſe- coloured needles, The roſe-coloured, when 
purified by ſolution and evaporation, afforded, by 
cooling, large cryſtals nearly like thoſe of ſulphate of 
ſoda. At other times, employing the common muria- 
tic acid, he obtained the falt in ſmall pearl-white 
ſcales, like thoſe of the boracid acid. He does not 
mention the action of fire on this ſalt. M. Monnet, 


who diſtilled the muriatic ſolution of tin, affirms, that 
be 
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ke obtained from it a very fuſible unctuous matter, —in 
ſhort, a true butter of tin, and a fuming liquor like 
that of Libavius, which we ſhall hereafter mention. 
This fact agrees with what Macquer has obſerved con- 
cerning a ſolution of tin in the muriatic acid, which 
was almoſt entirely cryſtallized during winter, but be- 
came fluid again in ſummer; a property which is found 
to belong to ſublimated muriate of tin. That illuſtrious 
chemift has obſerved, that after a number of years 
there was a white ſediment formed in this ſolution. 
The combination of the muriatic acid with oxide of tin 
affords a much more copious precipitate than any of the 
other ſolutions of this metallic calx, by alkalis and 
lime. The alkalis again diffolve a part of the precipi- 


. tated oxide, and aſſume a brown yellow colour. By diſ- 


ſolving large blocks of Engliſh tin, and in general all 
impure tin in this acid, Meflrs Bayen and Charlard diſ- 
covered at length that Engliſh tin contains ſome par- 
ticles of arſenic. When tin contains arſenic, in propor- 
tion as the acid acts on the tin the metal aſſumes a 
black colour; and when it is totally diſſolved, there re- 
mains a blackiſh powder; which is pure arſenic, or ar- 
ſenic combined with a ſmall portion of copper. This 
acid may therefore be employed to aſcertain the pre- 
ſence of arſenic in tin, and determine its quantity. 


The oxigenated muriatic acid diſſolves tin very rea- 


dily, and without any diſcernible efferveſcence ; for the 
metal quickly abſorbs the excels of oxigene in the acid, 
without decompoſing the water in order to unite with 
the oxigene which it contains. This ſolution poſleſ- 
les of conſequence all the properties of the foregoing 
ſolution. V' | 
The mixed nitro-muriatic acid, conſiſting of two 
parts of nitric acid and one of the muriatic, combines 
4 with 
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with tin with as. It produces a * heat, 
which ſhould be diminiſhed by immerſing the mixture 
in cold water. To compoſe a permanent ſolution of tin 


in this mixed acid, care muſt be taken to put the me. 
tal only by degrees into the acid, and to wait till the 
firſt portion be entirely diſſolved before putting in a ſe 


cond. If a large quantity of the metal were put all 


at once into the acid, moſt of it would be oxidated. 4. 


qgua-regia is capable of diſſolving and holding in ſolu. 


tion half its weight of tin. This ſolution is of a red- 
diſh brown colour; but its colour is very faint: it of. 
ten forms in a few moments a tremulous jelly, of the ap- 
pearance of roſin. This ſubſtance becomes in a few days 
more ſolid ; at-the end of which time it may be cut 
like a firm animal jelly. Some portions of it exhibit 
the ſemi-tranſparency and whiteneſs of the opal. It ex- 


bales a poignant ſinell of muriatic acid; but this ſmell 


18 not feetid like that of the muriatic ieee of tin. I 
have preſerved ſome of it for ſeveral years in a bottle 
but indifferently ſtopped, and it loſt nothing of its 
tranſparency or ſolidity. In order that tin diſſolved in 
aqua-regia may form a jelly, the ſolution muſt. contain 
a good deal of the metallic oxide. Sometimes, on add- 
ing to it half its weight of water, it becomes concrete, 
though not ſo before. But this jelly, formed by the 
heip of water, is of an opal colour; becauſe, as has 
been remarked by Macquer, this anion being ſul- 
ceptible of decompoſition by water, a portion of oxide 
15 precipitated and deſtroys the tranſparency of the jel- 
ty. That ſkilful chemiſt has farther obſerved, that 
when the ſolution of tin in aqua-regia is heated, a 


lively efferveſcence takes place, owing to the re- action 


of the mixed acid on the metal, on which it ſtill retains 
ſome power of acting. The ſolution then loſes its co- 
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bur, and becomes fixed by cooling. The jelly new formed 
is beautifully tranſparent. By reſt, a liquid regaline ſo- 
lution of tin ſometimes depoſites ſmall needle cryſtals. 
Neither theſe, nor the gas diſengaged during the action 
of the nitro-muriatic acid on tin, have not yet been ex- 
amined. Meflrs Bayen and Charlard have found that 
this ſolvent might likewiſe be uſed to aſcertain the pre- 
ſence of arſenic in tin; but that as it acts with conſi- 
derable force on the ſemi- metal, it would not determine 
the quantity ſo preciſely as the muriatic acid itſelf ; is ca- 
pable of doing. 1 

We know not in what manner the other acids act 
upon tin. All ſulphuric neutral ſalts, eſpecially ſulphate 
of potaſh or ſoda, are liable to be decompoled by tin. 
By heating in a crucible equal parts of ſulphate of po- 


taſh and tin, I obtained a greeniſh melted maſs, which had 


no metallic properties, but was a true ſtannic ſulphure. 
Tin detaches the oxigene from the ſulphuric acid. The 
ſulphure ſeparated by this decompoſition combines with 
the potaſh ; and that ſulphure diſſolves a portion of the 
oxide of tin. This is the third metallic ſubſtance which 
we have found to poſſeſs the property of decompoſing 
alkaline ſulphates. We will preſently ſee that Glauber 


had taken notice of this fact in regard to ammoniacal 


ſulphate. 

This metal makes nitre detonize rapidly. It is 
melted and heated in a crucible till it aſſume a dark 
red colour, and the nitre then thrown on it in a pow- 
der. A white ſparkling flame accompanies the detona- 
tion. When more nitre 1s added, the detonation no 
longer takes place, the tin being entirely reduced to 
oxide. The white powder which remains contains al- 
kali rendered cauſtic by the oxide of tin, and even com- 
dined with a certain quantity of that oxide. On form- 

| 1 ing 
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ing it into a lixivium, the tin may be precipitated 75 
an acid. If the grey oxide of tin melt with nitre, a; 


Geoffroy has obſerved, the reaſon of this muſt bel its 
fill containing a portion of tin not reduced to oxide; 
for when we take a perfect oxide of this metal, that for 
inſtance which has long been expoſed to heat, and is 
very white, or rather that which owes its formation to 
acids; neither of theſe exhibits any ſuch phenomenon. 
Tin decompoſes ammoniacal muriate very readily: 
a quantity of ammoniac, ftrongly cauſtic, and in a ga- 
zeous ſtate, is diſengaged. Bucquet, who made a ſe. 
ries of experiments on the decompoſition of ammoniacal 
falts by metallic matters and their oxides, obſerves, 
that' a good deal of inflammable gas is diſengaged by 
the reaction of tin on ammoniacal muriate. According to 
the experiments of that ſł ilful chemiſt, metals decompoſe 
this ſalt in conſequence of the muriatic acid acting up- 


on them. As we have ſeen that the muriatic acid has 


a very conſiderable affinity with tin, we may conclude 
Bucquet's theory to be ſatisfatory and conſiſtent with 
facts. Glauber gave out, that his ſecret ammoniacal 
falt, or ammoniacal ſuJphate, was decompoſed by tin; 

but according to Pott, who repeated Glauber's experi- 
ment, the decompoſition is not complete, doubtleſs be- 
cauſe the ſulphuric has not ſo ſtrong a tendency as the 
muriatic acid to combine with tin. Bucquet likewiſe 
obſerves, that as tin is yery fuſible, it gathers into a 
button at the bottom of the retort ; and that the ammo- 
niacal muriate of conſequence is not ſo completely decom- 
poſed by the metal as it might otherwiſe be. This is 
the reaſon why tin does not decompoſe this ſalt ſo com- 


pletely as the leſs fuſible metals. The reſidue of this 
decompoſition is ſolid muriate of tin, decompoſable by. 


water, and reſembling that formed by corroſive muriate 
of 
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of mercury with this metal ; 'of which we will hereaf- 
ter ſpeak. 

Tin may be ealily combined with ſulphur by caſting 
one or two parts of this combuſtible matter in powder 
upon five or ſix parts of tin melted in an iron ladle : 
this mixture, being ſtirred with an iron ſpatula, becomes 
black and kindles. When melted in a crucible, it forms 
a brittle maſs in flat bundled needles. This compo» 
fition is much more difficult to melt than tin; and in 
the ſame manner all ſoft fuſible metals are leſs eaſily 
melted when mixed with ſulphur than when pure. But 
it is worthy of our notice, that though tin may be al- 
loyed with ſulphur, yet this mixture is never found in na- 
ture. With zinc the caſe is directly oppoſite; for though in 
nature it be often found combined with ſulphur, yet inthe 
laboratory we find it exceedingly difficult to effect ſuch 
an union. Nature often differs greatly in her operations 
from art: but if ſhe ſometimes effect combinations 
which art cannot imitate, art alſo forms combinations of 
which nature diſplays no pattern. 

Arſenic ſcarce unites with tin by fuſion; being moſt- 
ly diſſipated by volatilization on ſuch an ae Fig Ar- 
ſeniate of potaſh combines better with this metal ; and 
M. Baume has oblerved, that in this combination a part 
of the acid of arſenic forſakes the alkali, in order to u- 
nite with the tin, to which it yields a part of its oxigene, 
and the reſult is a brittle and very brilliant button with 
_ facets like antimony. Margraf's experiments on the 
union of tin with oxide of arſenic by diſtillation, ſhow, 
that a part of that oxide is reduced to arſenic, while, 
again, ſo much of the tin is oxidated : that when tin is 
once united with arſenic, it cannot be again ſeparated 
from it even by the moſt violent action of fire; and that 
fin probably retains always a certain portion of arſenic, 
which 
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which may render it dangerous in kitchen uſes: B) 


diſtilling oxide of tin impregnated with arſenic, Mat. | 


graf obtained a liquor of a phoſphoric ſmell. Megtrs 
Bayer and Charlard have fince examined the combing. 
tion of arſenic with tin. They have obſerved, that the ox: 
ide of arfenic, ſimply called white arſenic, cannot com. 
bine with tin unleſs it be reduced to the metallic Rate; 
and that the combination may be much better effected 
by a direct combination of regulus of arſenic with tin. 
If you put into a retort three ounces fix drachms of tin, 
with two drachms of regulus of arſenic in coarſe pow. 
der, and after fitting a receiver to the retort, make it 
red hot, nearly two grains of arſenic riſe into the neck 
of the retort, and a metallic button, four ounces in 
weight, is found in its bottoni. This mixture, which 
contains one ſixteenth of arſenic, is cryſtallized in large 
facets like biſmuth. It is more brittle than Zinc, and 
more difficult to melt than tin. It becomes ſoft at firſt; 
and if it be touched while in this ſtate with ati iron rod, 
a ſound is heard, produced by the friction of the plates 
againſt one another. It melts into a clammy paſte; and 
the arſenic goes then gradually off in a ſmoke. 
Cobaltunites with tin by fuſion, forming amixturewith 
fine grains cloſely united, and of a light violet colour. 
Tin and biſmuth form, according to Gellert, a 
brittle mixture with cubic facets. Workers in tin 
ſometimes mix- it with biſmuth to render it white 
and hard. As it renders it much harder, and is 
dearer than zinc, which produces the fame effects 


on tin, the workmen employ it only in the pro- 


portion of a pound, or a pound and an half of biſmuth 


to the hundred weight of tin: and we have nothing 


from its effect on the animal ceconomy ; effects which 
the ſtrong analogy between lead and biſmuth in all 


their properties might move us to fear, as likely to be 
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no les fatal than-thoſe of that werde lun. may be 
ſeparated from tin with the help of the muriatic acid; 


which diſſolves the tin, leaving the biſmuth ſeparate in 
the form of a white powder, provided the weak muriatic 
acid be employed. The nitro- muriatic acid, when di- 
Juted in water, produces the ſame effects. 15 

Antimony combined with tin forms, according to 
Gellert, a very brittle white metal; the ſpecifie gravi- 
ty of which is leſs than that of the two metallic fubſtan- 
ces taken ſeparately. 

Linc is 2afily combined with tm ; and the reſult is a 
hard me vith fmall grains cloſely united; and the 
more ductile In proportion as the quantity of the tin is 
greater. | 
_ Cronſte('t afferts, that * combined with tin 
forms a white brilliant maſs; which, when calcined un- 
der a muffle aſcends in the form of a vegetating ſub- 
ſtance. 

Mercury diſſolves tin in any proportion with the 
greateſt facility. This combination is effected by pour- 


ing hot mercury into melted tin. The ſolidity of the 
amalgam thus produced varies with the proportions of 


the two metallic ſubſtances- Formerly there was an 
amalgam compoſed of four parts of tin and one of mer- 
cury, and run into balls, which, when they cooled, be- 
came ſolid. Thoſe balls were ſuſpended in water to pu- 
rity it. The water was at the ſame time boiled; and 


the precipitation of the extraneous matter which alter- 


ed it was enttrely owing to ebullition. This amalgam of 
tin is ſuſceptible of cryſtallization. It forms little ſquare 


cryſtals, as M. Daubenton has obſerved of the amalgam of 


tin, which heuſed for ſtopping the mouths of veſſels con- 
taining preparations in the King's garden. Sage ſays, 


theſe as are grey and ſparkling, in foliated plates, 
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thinner at the edges than in the middle; and the inter. 
ſtices among them polygon figures. 

Tin having a greater affinity than mercury with ori 
gene, decompoſes corroſive mercurial muriate. To ef. 
fect this decompoſition, the tin is firſt divided by means 
of a little mercury: equal parts of this amalgam and 
corroſive mercurial muriate are then triturated toge- 
ther; and the mixture is diſtilled in a glafs retort by a 
very moderate heat. There paſſes firſt into the receiver 
a colourleſs liquor; ſoon after this is followed by 
thick white vapour, which is forced up with a fort of 
exploſion, and covers the ſides of the receiver with a 
very thin layer. This vapour is condenſed into a thick, 
white, and very copious ſmoke, known by the name of 
Libavius s fuming liquor. It is a combination of the 
muriatic acid with tin, in which the acid appears to 
become ſuperſaturated with oxigene. This liquor, 
when incloſed in a phial, does not diffuſe any viſible va- 
pour. There is, however, a certain quantity diſenga- 
'ged from it, which depoſites oxide of tin in needle cry- 
{tals on the upper part of the phial; ſo that in a few 


months the lower end of the neck is entirely cloſed up; 


A little of this oxide is ikewile precipitated to the bot- 


tom of the liquor in unequal leaves. Its ſmell is very 


pungent, and makes a perſon ſneeze. Its vapours are 
not viſible except when in contact with the air. They 
ſeem to conſiſt of a gas of a peculiar nature, which is 
decompoſable by air; and on coming into contact with 
air yields a precipitate of oxide of tin, in the fame man- 


ner as the fluoric acid gas affords, on coming into con- 


tact with water, a precipitate of ſileceous earth, and as 


ſulphurated hydrogenous gas depofites ſulphur when 


expoſed to the contact of air. Can this be a combina- 


tion of oxigenated muriatic acid gas with oxide of tin! 
Water 
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Water does not produce any diſcernible precipitate 
in Libavius's fuming liquor but it appears to operate 
upon it a decompoſition whieh has not yet been proper- 
jy examined; When a quantity of this liquor, newly 
prepared, is poured into diſtilled water, it produces a 
kind of hiſſing like that which the ſulphuric acid, high- 
y coricentrated, produces when mixed with water, It 
appears to ſeparate into a great many ſmall particles, 
which are tranſparent and irregular, and ſeem to have 
no adheſion to the water. On a near obſervation of 
what paſſes when this mixture is made, bubbles are per- 
ceived riſing from theſe particles to the ſurface of the 
water, where they are reduced to vapour, which 1s ren- 
dered white by the contact of air. When the water 
is ſtirred thoſe particles are quickly diſſolved; and the 
ſolution ceaſes to exhale vapour. Macquer affirms, 
that when this fuming liquor is diluted in a large quan- 
tity of water, it precipitates an oxide in light white 
flakes. ; | 

The gas of the fuming liquor is fcarce elaſtic. It ne- 
yer puſhes out the ſtopper of the phial in which it is 
confined 3 as the nitric and the muriatic * ammo- 
nia, nn: ether, &c. do. 

M. Adet, who has read to the Academy a memoir on 
the fuming liquor of Labavius; has obſerved; 1. That 
the efferveſcence which takes place whenever it is mix- 
ed with water, depends on the diſengagement of an e- 
laitic fluid poffefling all the properties of azotic gas: 
2, That the fuming liquor, combined with water in 
the proportion of 7 to 22, forms a folid body which 1s 
melted by heat and congealed by cold, and appears to 
be ſubject to the ſame laws as oxigenated muriate of 
tin, or butter of tin. From his ſeveral experiments he 
concludes the fuming liquor to be nothing but a com- 
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pound of muriatic acid in the zriform ſtate, with oxide 

of tin having an exceſs of oxigene. This ſalt, he thinks, 

bears the ſame relation to common muriate of tin which 
oxigenated muriate of mercury bears to common my. 
riate of mercury, or Mercurius dulcis. 

The reſidue which remains after the diſtillation of 
the fuming liquor of Libavius exhibits as many intereſt. 
ing phænomena as the liquor itſelf. The upper par 
and the neck of the retort are coated with a thin white 
or grey cruſt ; ' which, according to the experiments of 
Rouelle the younger, contains a little of the fuming li. 
quor, concrete muriate of-tin, or corneous tin, mild 
mercurial muriate, and running mercury. The bottom 
of the veſſel difplays an amalgam of mercury and tin, 
above which there is a little corneous tin of a prey 

white colour, ſolid and compact, and ſuſceptible of vo- 
latilization by a ſtronger heat. If this ſubſtance be put 
into a retort it melts, and divides into two ſtrata; the 
inferior ſtratum black, and the ſuperior white, and like 
the former, corneous tin. 
that theſe two ſubſtanees, thus different from each other 
and refuſing to mix, are owing to an alloy contained in 
the tin. According to that ingenious chemiſt, the 
more this metal is alloyed, the leſs fuming liquor does 
it afford. Solid muriate of tin attracts the moiſture of 
the atmoſphere, and is very readily diſſolved in water. 
M. Baume has advanced a theory concerning the com- 
bination of tin with the muriatic acid, which is nearly 
the fame with what Scheele and Bergman have advan- 
ced concerning what they call dephlogiſticated marine 
acid. He thinks that in this operation the acid loſes its 
phlogiſton, as thoſe chemiſts thought it did when diſtil- 
led on oxide of manganeſe. He imagines that this acid 


might be obtained perfectly pure 0 a diſtillation of the 
4 | | fuming 
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fuing liguor of Libavius ; from which it appears, that 
he conſiders the common muriatic acid as ſuperſatura- 
ted with Hhlagiſton. M. Baume was therefore prior to 
Scheele in the diſcovery of the two ſtates of the muria- 
tic acid; but he has not deſcribed the ſingular proper- 
ties which that acid poſſeſſes when oxigenated, as has 
been done by the celebrated Swediſh chemiſt. 

The uſes of tin are very many. It is employed in a great 
number of the arts. It is uſed for lining a great many 
| veſſels, for organ pipes, for decorations, &c. An amal- 
gam of tin is employed for ſilvering glaſſes. Copper- 
ſmiths tin copper by running a mixture of tin and lead 
upon it: A mixture of tin with copper is uſed for bells 
and ſtatues of bronze. Tin workers mix it with biſ⸗ 
muth, antimony; lead, and copper for utenſils of all 
kinds; which are very liable to alteration by the action 
of air. Tin putty is uſed in poliſhing hard bodies. It 
is melted with oxide of lead and ſand for enamel, as 
well as for glazing earthen ware, &c. Cryſtallized mu- 
riate of tin is uſed in printing cloth; a ſolution of this 
ſalt in aqua regia, or the nitro-muriatic acid, improves 
the dye of cochineal; gum lac, &c. ſo as to convert it 
to a lively fire colour. Dyers uſe this ſolution, calling 
it a compoſition for dyeing ſcarlet. When mixed on a 
bath with the above-mentioned dyeing ſtuffs, it produces 
2 precipitate which carries off the colouring particles, 
and fixes them on the cloth. We owe this oblervation 
to Macquer, whoſe labours have been very beneficial 
to the art of dyeing. 

Some chemiſts have conſidered tin as very dangerous 
when uſed for kitchen utenſils. Navier, in his work on 
counter poiſons, &c. relates, that a number of perſons have 
been poiſoned by ragouts, in which tin-ſpoons had been 


luffered to ſtand for a while, and by ſugar kept in tin 
1 canniſters. 
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canniſters. Theſe unhappy effects are-uſually aſcriheq 
to the arſenic, which Geoffroy in 1738 aflerted that he 
had found to exiſt in tin, and which Margraf thought 
he found in the pureſt tins, and in no inconfiderahle 
quantity. & 

But the fears thus excited have been diſpelled by the 
experiments of Meſſrs Bayen and Charlard, of which 
we have already had occaſion to take notice in the hi. 
ſtory of this metal. Thoſe chemiſts have proved by the 
moſt deciſive experiments, 1. That the arſenic obtain. 
ed by Margraf from the tin of Morlaix, amounting to 
nearly fix and thirty grains to an half ounce of tin, 
would have been much more than ſufficient to deſtroy 

the known ſoftneſs and flexibility of the metal, and 
render it as brittle as zinc. 2. That the tins of Ban- 
ea and Malacca contain not a particle of that dangerous 
temi-metal. 3. That large blocks of Engliſh tin, when 
expoſed to the action of the muriatic acid, afford a 
mall quantity of a blackiſh powder, which is general. 
ty mixed with copper and arſenic ; the arſenic, bow- 
ever, never amounting to, more than three-fourths of a 
grain to the ounce of tin, and being often under that 
Proportion. 4. That this ſmall proportion of arſenic is 
rendered ſtill leſs by the tin workers, who ufually mix 
Engliſh tin with the purer tins of Malacca or Banca, 
5. That arſenic by combination with tin loſes a part of 
its properties and of its corrofive powers. 6. Laſtly, 
That the very ſmall quantity of alloyed tin which en- 
ters into the aliments prepared in tin- veſſels, cannot pol- 
fibly have any influence on the animal ceconomy; for, 
from the moſt accurate calculation of the loſs ſuffered 
by a tin-plate in two year's wear, it was fouud to have 
loſt not more than three grains a month; and of conſe- 
quence 7,7; of a grain of arſenic a day, ſuppoſing the 
: N tin 
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tin work of Paris to contain as much of that poiſonous 
ſemi-metal as the tin-plate of London manufacture, on 
which M. Bayen made this obſervation. 

We may obſerve, that if the chemiſts of Paris do not 
quite agree with Margraf, the difference may be occa- 
fioned by the difference between the Saxon tin on 
which his experiments were made, and the Indian and 
Engliſh tins which they have examined. i 

Farther, many phyſicians who had ſtudied the medi- 
cal powers of metallic matters had before pronounced 
tin perfectly harmleſs, and had even recommended the 
giving it in filings for diſorders affecting the liver, or the 
matrix, and for worms. Schulz, in his diſſertation on 
the uſe of metal veſſels in preparing aliments and medi- 
eines, thinks tin, when very pure, to be very ſafe. La 
Poterie uſes oxide of tin in preparing a medicine 
which he calls anti-hectic, and which is nothing but a 


lixivium of oxide of antimony and oxide of tin formed 


by the detonation of nitre. 
Tin has been recommended as a vermifuge. At Edin- 


burgh large dozes of it have been adminiſtered without 
ſucceſs. Some country people are in uſe to leave ſweet 
wine ſtanding for four and twenty hours in a tin veſſel, 
and to give that liquor by glaſſes to their children for 
the worms. Navier ſaw a girl of the age of fifteen or ſix- 
teen diſcharge by ſtool fifteen or ſixteen large worms in 
a few hours after drinking a preparation of this kind. 
This medicine acts, therefore, as a violent purgative. 
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CHAP. XI. 
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_ FAD is an imperfect metal of a dark white colour, 
inclining ſomewhat to blue. The alchemiſts gave 
it the name of Saturn, becauſe, as we will afterwards 
ſee, it abſorbs and devours, ſo to ſpeak, all other imper- 
fect metals in its ſcorification. It is the leaſt ductile, 
the leaſt ſonorous, and the leaſt elaſtic of all metals, It 
may be hammered into thin plates : it is rendered very 
little harder by this operation. There is no metallic 
matter leſs tenacious than lead, a leaden thread +5 Of an 
inch in diameter cannot ſuſtain more than 294 pounds 
weight without breaking. In gravity it is the third me- 
tallic ſubſtance. A cubic foot of lead weighs 8:8 
pounds: in water it loſes between gr and part of its 
weight: it is ſo very ſoft that it may be eaſily cut with 
a knife. It has a very diſcernible peculiar ſmell, 775 
becomes ſtill more diſcernible when 1t is rubbed: 


taſte i is ſcarce ſenſible to the palate, but irritates 1 


nerves of the ſtomach and the inteſtines, ſo as to pro- 
duce, firſt pains and e and at length ſtupor 
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| Ly palſy. It may be cauſed to aſſume a regular form. 
The Abbe Mongez obtained it in quadrangular pyra- 
mids lying on their ſides in ſuch a form that one of the 
fur ſides was always much larger than the other three. 
Each pyramid conſiſts of ſtrata, or zones of other ſmal- 
Jer pyramids, terminating generally in one common 
acute pyramid. | 

Lead is ſcarce ever found pure in the earth, Walle- 
rius and Linnæus admit its exiſtence in that ſtate; 
which is denied, however, by Meſſrs Cronſtedt, Tut 
Monnet, &c. It is moſt commonly in an earthy, 
ſaline tate, or mixed with ſulphur, fo as to form what 
is called Galena. Lead mines are generally at a great 
depth under ground; and are ſituated either in hills or 
in plains. Naturalifts have diſtinguiſhed a great many 
ſpecies of lead ore. The following are thoſe moſt wor- 
thy of notice. R 

1. Native oxide of lead. This mult not be Conte 
ed with harry lead which contains carbonic acid. This 


oxide does not efferveſce with the nitric acid. It is 


uſually in white or grey ponderous ſolid maſſes, perhaps 
mixed with clay, ſand, and chalk. The colour of the 
clay, according as it is more or leſs ferruginous, gains 
it the name of native maſſicot, or minium, or yellow and 
red oxide. Native ceruſe of lead is often met with on 
the ſurface of galenas. 

2, Carbonate of lead, or oxide of lead combined 
with the carbonic acid. This ore varies greatly in co- 
lour : it is either white, black, brown, yellow, or green, 
according to the ſtate of the iron by which it is alter- 
ed. It bears the general name of harry lead, its con- 
texture and cryſtallization being the ſame with thoſe of 
certain ſpars. It efferyeſces with the nitric acid, which 

Aa 4 1:57 Ai 


© on ne age ion. oats Df og Lee eres e on REES 
Y CE Fan LCA Nr 
. 


ws Ee. > 
— 2 — A. 
= © 8 2 
och ris" 27 , 
< N ” - 


AR IN. OG Din 
3 * 


376 


Of Lead. 


diſengages the carbonic acid it contains. This ſpecie; 
is diſtinguiſhed into the following varieties. 


. Varieties. 


A. White party lead. This i is carbonate of lead 


{ſlowly depoſited in cryſtals by waters. This 
lead is ſometimes ſemi-tranſparent like ſpar, 
Its cryſtals are uſually truncated hexahædral 
priſms, or ſtriated cylindric columns, which 
appear to conſiſt of a great number of fila. 
ments, or very flender ſmall needles. Some 
ſpecimens of this kind of lead are of a ſpark- 
ling white colour like f/ty gypſum. There are 
others of a yellowiſh white colour, There are 
generally ſome of theſe priſms fiſtulous. White 
{parry lead is very plenteous in Low Brittany 
in the mines of Huelgoet and Poullaouen. M. 
Sage gave out, that white lead was mineralized 
by the muriatic acid. M. Laborié has affirmed 
it to be only a pure oxide of lead combined 
with fixed air, or carbonic acid, and minera- 
lized by water, The Academy of Sciences at 


Paris having cauſed the experiments of both 


theſe chemiſts to be repeated, have adopted 
the opinion of M. Laborie; and Macquer 


has given it in his dictionary under the article 


lead ores. Sparry lead is always found in the 
ſame places with galena; and appears to be 
nothing but galena that has loſt its fulphur, 
and of which the lead has been oxidated ; for 
it is not uncommon to find galena beginning 
to pals into the ſtate of white lead; as has been 
very well obſerved by M. Rome de Lille. 


B. Some naturaliſts admit the exiſtence of black 
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9 85 reous vapour, and reduced to the metallic 
fate : it may be conſidered as poſſeſſing a kind 
of middle nature between white lead and ga- 
lena. It is cryſtallized in irregular maſſes. 

C. Green ſparry lead. This mineral is more or leſs 
of a tranſparent green, moſt frequently yellow- 
iſh, and always mixed with ochre and earthy 
iron. Sometimes it has no regular form, but 
reſembles a kind of moſs. Of this kind are moſt 
of the ſpecimens from Hoffsgrund, near Fri- 
burgh, in Briſgaw. Green lead 1s commonly 
cryſtallized in hexahædral priſms, either trun- 
cated, or terminating in hexahædral pyramids 
entire, or truncated near the baſe. A good 
deal of it is found at Sainte-Marie-aux-Mines, 
and at Tichoppau in Saxony. . It has been 
proved that lead owes its green colour to a mix- 
ture of iron, as iron is always found in the ores 
of this metal. | 

D. Reddiſh ſparry lead of the colour of peach 
flowers. M. Mongez has found this variety 
cryſtallized hike white {parry lead in the mines 
of Huelgoet. 

E. Yellow ſparry lead. This 3 which is 
cryſtallized in tranſparent hexahædral plates, 
has been known only for theſe few years : the 
plates are from half a line to four or five lines 
in diameter : they reſemble glaſs of lead. 

3. M. Monnet has diſcovered among lead ores fome of 
the metal combined with the ſulphuric acid. 


commonly in a white mals, ſoluble in eighteen parts of 
water : 1t is ſometimes blackiſh and cryſtallized in very 
long ſtriæ, or friable ſtalactites. 


This laſt variety ef- 
floreſces 


o 


It is 
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floreſces in the air, and changes into a real ſulphate of 


| varieties. 
lead. On account of this property, M. Monnet calls it A. C 
pyritous ore of lead. Dr Withering ſays, there is in the 
ifle of Angleſey a great quantity of lead and iron mine. 
ralized together by the ſulphuric acid. 
4. Lead ore appears to be combined with the arſenic 
acid in the red lead ore of Siberia; which was firſt de. 
ſcribed by M. Lehman in the year 1766. This ore is 


of a very fine red colour, and its duſt reſembles carmine 


7 
B. V 
| 


c. 0 


powder. It is often cryſtallized in rhomboidal tetrahæ- 


dral priſms, which are ſhort and obliquely truncated, | 
M. Mongez, | who thinks arſenic to be in the ſtate of P. f 
acid in all red ores, has diſcovered another ore of a 


- greeniſh yellow colour, which comes from Siberia, and 
like the laſt mentioned contains arſenic, 


5. M. Gahn has recognized the exiſtence of the phoſ- 
phoric acid in a greeniſh lead ore: this ore is ſome- 


times, too, yellow and reddiſh ; and on diſſolving it in E. 


the nitric acid, and precipitating the oxide of lead by 
the ſulphuric acid, the phoſphoric acid is obtained by 
evaporating the ſupernatant liquor. Meſſrs la Metherie 


and Tenant at Paris have confirmed Gahn's analyſis. M. 
de Laumont has written a memoir on native phoſphate 
of lead, which is very plenteous in Brittany. 


6. Lead is ofteneſt found in combination with ful- 
phur : This ore bears the name of gaſena ; in com- 
merce it is alſo called alquifoux. This ſulphure of lead 
generally conſiſts of plates having nearly the colour and 
aſpect of lead; but more brilliant and very brittle. 


There are a great many diſtinct varieties of galena; 


namely: = . 


Vi. 


Varieties. 


A. Cubic Galena. Its cubes are of various ſizes, 

and either inſulated or in groupes. It is oft- 

en found with truncated angles. It is com- 
mon at Freyberg. . 

B. Maſſy Galena. This is in 1 without any 
regular configuration. It abounds at Sainte 
Marie. 8 

C. Galena with large facets. It appears not to 
form regular cryſtals, but is entirely compoſed 
of large plates. 

D. Galena with ſmall facets. This galena appears 
to conſiſt like mica of ſmall and very bright 

white ſcales. It is called white ſilver ore, on ac- 
count of its containing a large propor on of 
that metal. Of this kind is the galena of the 
mines of Pompean in Brittany. 

E. Galena with ſmall grains, ſo called becauſe its 

grains are very cloſe : this ore is likewiſe very 
rich in filver, and is found along with the laſt 
mentioned ore. Galenas in general contain 
filver: We know of none which does not con- 
tain ſilver but the galena of Carinthia. But it 
has been obſerved, that the galena with the 


ſmalleſt facets and cloſeſt grains affords moſt fil- 


ver. It would appear, that ſilver being in ſome 
manner unfit for entering into the combination 
of galena, of conſequence deranges the regula- 
rity of its cryſtallization when it happens to en- 

ter into it. 
F. Galena cryſtallized like ſparry lead in hexagonal 
priſms, or cylindric columns. It is found, as 
well as the laſt mentioned ore, in the mines of 


Huelgoet in Low Brittany. It is not rich in 
ſilver, 
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Varieties. 
ſilver, nd appears to be only ſpathoſe lead m mi- 
neralized without having loſt its form. In 
fact we ſometimes obſerve in the ſame Piece 
cryſtals of pure ſparry lead entirely covered 
with very fine galena, and others entirely chan. 
ged into galena through the anterior parts of 
the priſms. M Rome de Lille is in poſſefion 
of a number of ſuch ſpecimens. I have in my 
own cabinet a ſpecimen of white lead ore, the 
baſe of whoſe priſms is abſolutely in the fate 
of galena, and which diſplays the change of 
which I am ſpeaking. 

Galena is generally found between two borders of 
blackiſh ochraceous quartz containing a good deal of 
ſilver, though that metal be not at the firſt obſervable, 
M. de Dolomieu, to whom we owe the obſervation of 
this fact, conjectures, that the lead might be at fir 
mixed with this ſilver; and that the water carrying 


off the imperfect metal left the finer metal in the 


gangue. M. Monnet has diſcovered, that many gale- 
nas effloreſce like pyrites. He tells us, that he obtain- 
ed true ſulphate of lead by waſhing one of thoſe ores, 
the ſurface of which was white, and Sons 4 the appear- 
ance of an effloreſcence. 

7. Lead is ſometimes combines. in nature with ſul- 
phur, antimony, and filver. This ore is called antimo- 
mated galena, and is of a needled ſtriated ſtructure like 
antimony : the preſence of the ſemi-metal is known by 
the aſcenſion of a white ſublimate when the ore 1s cal- 
cined. It is found at * and Sainte-Marie-aux- 
Mines, 

8. There 1s another fort of galena, in which the lead 
is combined with ſulphur, ſilver, and iron. This mar- 
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7 
tial galena is harder and more ſolid than any of the 
foregoing- When ſcorified it affords yellow lead. 


na mixed in ſandy or calcareous earths and ſtones. 

As almoſt all lead ores, and eſpecially galenas, containa 
conſiderable proportion of filver, it requires to be care- 
fully aſſayed. For this purpoſe, after pounding and waſh- 
ing a certain quantity of the ore, it is carefully put in a 
| pot, which muſt be covered to prevent it from flying 
out. Galena fuffers little loſs by roaſting. After ha- 
ring undergone this operation, 1t is weighed and melt- 
ed with three times its own weight of black flux, and 


the black flux abſorbs the ſulphur from the lead: the 
coal of tartar, which 1s another part of the ſame flux, 
ſerves to reduce the metal from the ſtate of oxide, and 
the marine ſalt prevents the evaporation of a part of the 
metal contained in the crucible. After the melting, a 
button of lead is found in the crucible, and muſt be 
carefully weighed. The metallic button is in the next 
place calcined, and vitrified on a cupel, to ſeparate the 
filver which it contains. The reſult of this aſſay is not 
entirely to be truſted to; for the alkali uſed as a flux 
forms with the ſulphur of the galena liver of fulphur, 
or ſulphure, which diſſolves a portion of the lead. Be- 
fides, black flux is too expenſive a reductive matter to 
be uſed in labours of this kind in the great way. It 


may therefore be proper to attempt the fuſion of this 


ore on coals, in a reverberating furnace, either by it- 
ſelf, or with an addition of ſome cheap matters, ſuch 
8 iron and glaſs-gall, in a ſmall proportion, to abſorb 
the ſulphur. | 

Bergman propoſes the uſe of the nitric acid for aſ- 


laying lead ores. That acid diſſolves lead and oxide 
| of 


g. Laſtly, Lead is often met with in oxide and gale- 


a little decrepitated marine ſalt. The fixed alkali of 
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of iron, but produces no effect on ſulphur. The (alu 


tion is precipitated by carbonate of ſoda; and 132 grain 


of this precipitate are equal to Ioo grains of lead in x 


metallic ſtate. When the ore happens to contain fllver, 


the oxide of ſilver is ſeparated by ammoniac, which has 
the power of diſſolving it. 

At Pompean, in working lead ore containing filyer, 
after pounding it; and waſhing it with great care on 
tables, they carry it to the furnace, where they fit 
Toaſt it with a moderate heat, and afterwards melt it 
by increaſing the fire. The melted lead is taken out 
of the furnace by a hole; which correſponds to one fide 
of the hearth, and is ſtopped with clay during the ope- 
ration. The lead is moulded into pigs ; and now ac- 
quires the hame of wrought lead, It contains filyer, 
To ſeparate the filver, the wrought lead is put into an. 
other furnace, the hearth of which is covered with 
aſhes that have been lixiviated, fifted, and preſſed down 
upon it. On one fide of the hearth of this furnace 
there are two large bellows, and oppoſite to them two 
gutters, called the paſſages of the litharge. When the 
furnace becomes hot, the lead is oxidated ; a part of 
it is evaporated and ſublimated in ſmall chimnies over 
the paſſages of the litharge : another portion of the 
metal is abſorbed by the floor of the furnace ; a third, 
and that the moſt conſiderable portion, is oxidated and 
partly vitrified ; and this laſt portion receives the name 
It is blown out of the furnace with the 


bellows; the action of which likewiſe contributes to the 
oxidation and vitrification of the lead, by pouring a 
copious ſtream of air on the metal when in fulion. 
When litharge has been calcined by a moderate fire, it 
is in a red ſcaly powder; ; it is then called merchant's li- 
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n on l of its colour. If i it has been expo. 


ed to a ſtronger heat, it is then nearer a ſtate of vitri- 
fcation, and of a pale colour: and it now bears the 
name of ſilver litharge. Laſtly, If the furnace be made 
very hot, the litharge is more completely meltec., and 
runs into the form of irregular ſtalactites; it now 


called fre/b litharge. When the operation is fir (hed, ” 


the ſilver which was contained in the lead remains in 
the former. This ſilver muſt be refined in ſmall pieces, 
in order that it may throw off the lead which {till re- 
mains among its particles. | 

Lead, after being oxidated in the refining, is again 
melted on coals, after which it contains but a very few 
particles of filver. It is now run into pigs and fold in 
this form. Sparry lead is melted e coals in the 
ſame way as the oxides. 

When lead is expoſed to fire, it melts long before 
becoming red hot. The heat requiſite to maintain it 
in fuſion is ſo ſlight, that a perſon may put his hand in- 
to melted lead without feeling any pain; and in that 
tate it does not burn vegetable ſubſtances. It is ſcarce 
volatile; yet a very ſtrong heat vi volatilize it; and 
it then gives out ſmoke, and is reduced to vapour like 
the more fixed metals. If it be left to cool very ſlow- 
ly when melted; and if after a part becomes ſolid, 
what ftill remains fluid be decanted off; the ſolid 
part is found cryſtallized in quadrangular pyramids, 
the form of which we have already deſcribed. 

Lead expoſed to the contact of air while it melts, is 
covered with a grey duſky pellicle. This pellicle is 
carefully taken off, and reduced by agitation into a 
greeniſh grey powder, inclining to yellow. When this 
oxide is ſeparated by a fieve from the grains of lead 
which are {till intermixed with it, and again expoled to 
a more intenſe heat ſufficient to make it red hot, it 

aſſumes 


— —— — * 


_ 


= Of Lead, 


aſſumes a deep yellow colour. In this ſtate it is calle 
maſſicot. Maſſicet, ſlowly heated by a moderate fire 
takes a beautiful red colour, and obtains the __ 
of minium. If expoſed to a ſtrong, heat, maſſicot melt 
into a glaſs, and does not afford any minium. 
Lead, by being oxidated, gains an increaſe of 
weight nearly in the proportion of ten pounds to the 
hundred weight. This increaſe of weight which lead 
gains when reduced to oxide, and the eircumſtance of 


pieoes W 
England 
convenie 
cumſtanc 
uniform! 
V it wo 
hut as tl 
of its det 
ſtitutes it 


air's being neceſſary to this operation, led John Rey, x Althot 
phyſician at Perigord, to conjecture, that air became fix. dation a. 
ed in this metal when it was calcined; Dr Prieſtley hag Vith the 
confirmed John Rey's opinion by extracting vital air Vith the 
from minium. Oxide of lead, though very high co. WM thoſe me 
loured, may be entirely diveſted of its colour. Minium, to remai 
if rather too much heated, becomes pale: when urged Ml cip!e ; fe 
with fire, without having any other ſubſtance inter- be ſepare 
mixed, it melts into a tranſparent glaſs, fo fuſible as to WM tninium | 
penetrate and make its way through all crucibles, not. ¶ vir is obt 
withſtanding whatever can be done to retain it. But All the c 
a mixture of one part of ſand with three parts of oxide compoſal 
of lead melts into a beautiful amber- coloured glaſs, the I fary for t 
oxide contributing to the fuſion of the fand. The tinc- low, oile 
ture of that glaſs is fainter, and reſembles the colour of table or 
topaz, when two parts of oxide of lead and one of Mord a 
ſand or pulverized flint are melted together. A ſmallet WM veaker | 
quantity of oxide of lead added to common glaſs does with 0X1, 
not alter its tranſparency, but increaſes its ſpecific gra- les, in 
vity, and gives it a kind of unctuouſneſs, which ren- different 
in favour 


ders it eaſier to be cut and poliſhed without breaking; 


This glaſs is the moſt proper for making achromatic “ef the a 
lenſes, but is very liable to be ftriated, and gelatinous I et to j 
in its appearance. The Engliſh call it int glaſs. Our Wi .o bod 


merchants have no ſmall difficulty to find any large Vol. 
1 


pieces without ſtriee in that which they import from 
England. This, which is a very conſiderable in- 


donvenience, ariſes, as Macquer thinks, from the cir- 


zumſtance of the principles of the glaſs not combining 
uniformly together. To make them combine uniform- 
ly, it would be neceſſary to keep them long in fufion; 
hut as the lead is volatilized, flint. glaſs then loſes part 
of its denſity, as well as that unctuouſneſs which eon- 
ſtitutes its peculiar value. 

Although all the phænomena which attend the oxi- 
dation and vitrification of lead, ſhow that it combines 
with the greateſt facility, and in a very rapid manner 
with the baſe of pure air, or oxigene ; yet it is among 
thoſe metallic matters which have the leaſt tendency 
to remain in combination with the oxigenous prin- 
ciple; for, as has been proved by Dr Prieſtley, it may 
be ſeparated from it by the action of fire only. When 
minium is Expoſed to an intenſe heat in a retort, vital 
ur is obtained from it, and a part of it is reduced to lead. 
All the oxides, and even glaſſes of lead, are eaſily de- 
compolable by combuſtible matters: all that is neceſ- 
fary for this purpoſe is to mix them with charcoal, tal- 
low, oils, reſin, or in ſhort any inflammable vege- 
table or animal ſubſtance ; and to heat them till they 


afford a button of lead. "This metal has therefore a 


weaker affinity than ' moſt other metallic ſubſtances 
with oxigene ; and if it agrees with tin in ſome proper- 
tes, in its oxidation and reduction it is ſubject to very 
different laws. Theſe phænomena afford a new proof 
in fayour of what we have advanced as one of the laws 
of the affinity of compoſition ; namely, that we are 
not to judge of the affinity ſubſiſting between any 
two bodies by the facility with which they combine, 

Vor. II. | B b but 
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but rather by the ohllinaer. with which they adher 
together. | 

All the oxides of lead, and more eſpecially i minium, 
abſorb a certain quantity of carbonic acid when expo. 
ſed to the air. And in order therefore to Preſerye 
oxide of lead pure, it muſt be kept from the contz4 
of air; or the carbonic acid, which it has abſorbed 
from the air, may be ſeparated by heating it before i 
be applied to any uſe. 

Lead, when expoſed to the air, is tarniſhed; and the 
more moiſt the air, the ſooner does it produce this ef. 
fect on the metal. A white duſt is formed, and gra. 
dually carried off by the water; that white duſt is hot 
pure oxide of lead, but oxide of lead combined with 
carbonic acid abſorbed from the atmoſphere. The fl. 
ver which is extracted from old lead that has been 
long expoſed to the air, is produced in conſequence of 
the lead not having been refined when it was firſt em. 
ployed, and being in part oxidated by the action of the 
air of the atmoſphere. The filver not having been ſe. 
parated from it at the firſt, has remained unaltered, 
and has even gradually increaſed in quantity as the 
imperfect metal has been deftroyed by time. 

Lead ſuffers no alteration from pure water ; the me- 
tal does not ſeparate the component principles of the 
fluid; yet the ſides of leaden water-pipes are covered 
over with a whitiſh cruſt, or a kind of ceruſe, the pro- 
duction of which is owing, no doubt, to the action of 
the various matters contained in the water upon the 
metallic ſubſtance. M. Luzuriaga fays, that on ſha- 
king lead in grains, in a little water, in contad 
with air, the metal is ſpeedily reduced to an oxide. 

We know nothing of the action of ſalino-terreous 


ſubſtances and cauſtic alkalis on lead or its oxides. 
This 
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Of Lead. 387 
This metal is ſoluble in all the acids. The concen- 


and it is likewiſe requiſite that the lead be in thin 
plates. Sulphureous gas eſcapes during the re- action 
of the metal and the acid. When the acid is moſtly 
decompoſed, the mixture becomes white and dry; 


portions. The moſt conſiderable of the two is inſoluble 
in water: it conſiſts of oxide of lead formed by the ox- 
igene that the metal attracts from the ſulphuric acid, 

which has at the ſame time given out a good deal of 
ſulphureous gas. This oxide may be melted or redu- 
ced in the ſame way as that produced by the joint ac- 
tion of fire and air. The other portion, diffolved by 
the water, 1s a combination of the ſulphuric acid with 
oxide of lead: this ſolution affords, when evaporated, 

ſmall needles of ſulphate of lead. M. Baume and Buc- 


other form but this. M. Monnet has ſometimes ob- 
tained it in ſhort priſmatic columns. M. Sage nearly 
agrees with M. Monnet, for he tells us, that ſulphate 
of lead affords cryſtals in tetrahædral priſms. This 
alt is very cauſtic, at leaſt 18 parts of water are re- 
quiſite to diſſolve it; it is e by fire, lime, or 
alkalis. 

The nitrie acid appears to act very ſtrongly on lead. 
When the acid is highly concentrated, and in no great 
quantity, the lead is ſpeedily reduced to 2 white oxide 
with the oxigene, which is diſengaged from the nitric 
acid at the ſame time when nitrous gas is diſengaged. 
But if the acid is weaker and in greater quantity, leſs 
of it is decompoſed, and there remains enough to diſ- 
lolve the oxide of lead. As the ſolution ys effected, 

there 1s a grey powder precipitated, which M. Groſſe 
B b 2 | took 


* . * 
— 


trated ſulphuric acid acts upon it only when boiling; 


when waſhed with diſtilled water it ſeparates into two 


quet have not deſcribed this falt as ſubſiſting in any 
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tion, as alſo by urging it with fire ſufficiently intenſe 


were about an inch in' breadth, and their figure an 
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took for mercury; but M. Baume atme 
affirms it t 

oxide of lead. I have many times, but ſtill melde 

ly, attempted to obtain mercury from it by ſublima. 


to reduce it to mercury if it were mercurial oxid 

This ſolution gives no precipitate with water; by c 
ing, it affords cryſtals of a dead white colour, 1. 1 
triangu/ar form, with all their angles truncated. " 
fame ſolution, ſubjected for ſeveral months to a ff 
evaporation, afforded cryſtals, the largeſt of which 


hexahzdral pyramid with three ſides, alternately fmal 
and large, and its point truncated in ſuch a manner 
to render it a ſolid oftagon. Rouelle has given a good 
deſcription of this ſalt. Nitrate of lead decrepitates 
when expoſed to fire, and melts with a yellowiſh flame 
when laid on à burning coal; the oxide of lead, which 
78 af. firſt yellow, 13 very peel reduced to elobule of 
fead; This falt is decompoſable by lime and alkali, 
The ſulphuric acid, though it acts but very weakly on 
tead, has, however, a greater affinity than the nitrt 
acid with the oxide of this metal, Pure ſulphuric 


acid, or even an earthy or alkaline fulphate, poured 


into a nitric ſolution of lead, produces in a few mo- 
ments a white precipitate. This precipitation takes 
place, becauſe the ſulphuric acid attracting the oxide 
of lead from the nitric acid, forms ſulphate of lead, 


not very ſoluble, and ſimilar to that which is prepared 


by an immediate W f 
„ ray 0 the ſulphuric acid 
The pure muriatic acid, with the aſſiſtance of heat, 


is capable of oxidating lead, and diſſolves a part of the 


oxide; but it is not eaſy to ſaturate it completely. 
This 
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This ſolution contains always an exceſs of the adhd 
by a ſtrong evaporation, however, it affords fine, bright 
needled cryſtals, as has been obſerved by M. Monnet. 


Muriate of dead is ſomewhat, though but very little, li- 


able to deliquiate. Lime and alkalis diſſolve this, as 
well as the foregoing ſalts. This metal may be more 
readily and .more intimately combined with the muria- 
tic acid, by pouring the acid either free or combined 
with an alkaline or earthy bale into a ſolution of ni- 
trate of lead : A white precipitate, much more copious 
than that formed by the ſulphuric acid, and reſembling 
2 coagulum, is inſtantly produced. This precipitate 
is a combination of oxide of lead with the muriatic 
acid, which has ſeparated the metallic oxide from the 


nitric acid. This falt ſubſides to the bottom of the li- 
| quor, becauſe it is much leſs ſoluble in water than ni- 


trate of lead. If expoſed to fire, it' gives out vapours, 
and melts into a brown mals, called corneous lead, on 
account of the reſemblance it bears to the filver which 
is diſtinguiſhed by the ſame epithet. It diſſolves well 
enough in thirty times its weight of boiling water. 
The ſolution of this faſt when evaporated, cryſtallizes 
into ſmall ſlender brilliant needles bundled together, 
or joined at one end under an obtuſe angle. M. Sage 
ſays, this ſolution gives by very flow evaporation cry- 


| ftals in ſtriated hexahzdral priſms. The ſolution of 


corneous lead 1s decompoſable by the ſulphuric acid, 
which cauſes it to yield, like the nitric ſolution of lead, 
a white precipitate. This diſcovery was made by 
Grofle, and has been confirmed by M. Baume, and 
all other chemiſts who have repeated the experi- 
ment. It contradicts the eighth column of Geof- 
froy's table, which repreſents lead as having a greater 

B b 3 affinity 
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affinity with the muriatic tha with any of the other 
mineral acids. 

All ſolutions of lead yield either black or brown Pre. 
cipitates when expoſed to the action of earthy or ala. 
line ſulphures ; and the ſulphur then unites with the 
oxide of lead to form a ſort of galena : a circumſtance | 
which ſeems to indicate, that the lead exiſts in this ors 
in the ate of oxide. In theſe operations there is 3 
double decompoſition, though not a double eleQive at. 
traCtion ; for the alkaline baſe of the ſulphure is 3. 
lone Ancient to decompoſe ſulphate, nitrate, and my. 
riate of lead. 

All the oxides of lead are as eaſily decompoſed in 
acids as lead itſelf ; nay, often eaſier than the me- ut) ol 
tal. In theſe ſolutions minium loſes its colour. Lead which 
does not act on ſulphuric neutral falts, nor does it de- ſince i 


obtain 
ſulphu 
the all 
were I 


' compoſe ſulphate of potaſh by heat, at tin, zinc, and cularl) 


antimony do. conſeq 
Lead gives no ſenſible detonation with nite. When it will 


the neutral ſalt 1 18 reduced to powder, and ſo caſt on thoſe « 


the metal in a ſtate of fuſion and a little red, ſcarce WF main! 


any motion of the matters, and no diſcernible flame, WW 21170! 
follows. However, the lead 18 oxidated and vit. by ar 
fied by the alkali of the nitre, and is found after totally 
the operation in ſmall yellowiſh leaves like litharge. which 

Lead, with the help of heat, decompoſes ammonia. of uri 
cal muriate very readily. This property is common Hy. 
to it with many other metals. Any oxide of lead, tri- ner; 1 
turated cold with this ſalt, makes it give out ammonia chang 
cal gas. But, when this mixture is heated in a retort, duces 
the decompoſition 18 very rapid. The ammoniac ob- tact u 
tained, in conſequence, is very caultic and poignant. | pearat 
Some chemiſts have adyanced, that volatile alkali ex- glaſs t 


tracted ly ſeal 


O Lead. 


erred that minium muſt therefore contain carbonic a- 
cid. Bucquet obſerved, that this efferveſcence was oft- 
en owing to a portion of the ammoniac gas volatilized 
by the heat produced by the combination of the alkali 
with the acid; and that it did not take place when the 
acids cnployed were concentrated. He made one inge- 
nious and very deciſive experiment to determine this. 
Introducing into a bell-glaſs, over mercury, ammoniac 
obtained by minium, he conveyed into it a portion of 
julphuric acid pretty ſtrong, and ſufficient to faturate 
the alkalis. At the inſtant when the two ſubſtances 
were mixed, an ebullition was produced, and a quan- 
tity of gas diſengaged, and again rapidly abſorbed, 
which was nothing but ammoniac gas. However, 


cularly red lead or minium, contain carbonic acid, i 

conſequence of having abſorbed it from the atmoſphere, 
it will be granted, that the ammoniac diſengaged by 
thoſe oxides muſt acquire a part of it. The mals re- 
maining in the retort, after the decompoſition of ſal 
ammoniac by minium, is muriate of lead, which melts 
by a moderate heat into corneous lead, and may be 
totally diffolved in water. This is the meited maſs 


of urine, 
„ gas altert lead in a very ſenſible man- 


er; it colours its ſurface, and communicates to it 
aged clouds, of the ſhades of the rainbow; it re- 
duces oxide of lead. Minium, when brought into eon- 
tact with this gas, becomes black, and takes the ap- 
pearance of Tead. Dr Prieſtley has obſerved, that a 
glaſs tube containing hydrogenous gas, and hermetical- 
ly icaled, on a being expoſed for a number of days to the 
B b 4 heat 
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tacted by minium, efferveſces with acids, and have in- 


ſince it is acknowledged that oxides of lead, and parti- 


which Margraff made uſe of in compoſing phoſphorus 
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upon water, Engliſh glaſs contains a good deal of oxide 


lead regains its metallic colour. 
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heat of a ſand-bath, becomes black within like foot, 
and a yacuum is at the ſame time formed, and drops of 
water are produced 1 in the tube. This beautiful phe. 
nomenon is explained by conſidering that hydrogene 
has a greater affinity than lead with oxigene: a farther 
proof of which is, that this metal does not act at all 


of lead: Hydrogenous gas, re- acting upon that oxide, 
gradually abſtracts from it the oxigene which it con- 
tains, and combines with it to form water, while the 


Sulphur eaſily unites with this metal. When theſe 
two ſubſtances are melted together, the product is a 
ſort of brittle mineral with facets, and of a deep 
grey ſparkling colour. Sulphure of lead is very 
like galena, and 1s much more difficult to melt than 
lead. This phænomenon is peculiar to the combinations 
of the metals with ſulphur. Very fuſible metals be. 
come difficult to melt when mixed with ſulphur; 
while again, ſuch metals as are difficult to melt, be- 
come very fuſible when united with this combuſiible 
matter. 

We know nothing of the mixture of lead with at. 
ſenic. Neither nickel, manganeſe, cobalt, nor zinc, 
combines with this metal by fufien. Antimony forms 
a brittle mixture with lead, with ſmall brilliant fa 
cets, in calour and contexture reſembling iron or ſteel, 
according to the proportions in which the principles of 
the mixture are combined together ; the ſpecific gra- 


yity of this compound js greater than that of the two 
metallic ſubſtances taken ſeparately. 


Lead unites with biſmuth, and forms y this combi- | 


nation a mixed metal of a Kos cloſe grain, and very 
brittle, Mercury diſſolves lead with the greateſt fe 
ctlity, 
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eility. This amalgam is made up by pouring hot 


of mercury 1nto melted lead. It is white and ſparkling, 
K. and in a certain ſpace of time becomes ſolid: when 
ne triturated with amalgam of biſmuth, it becomes as 
er quid as running mercury. It is a circumſtance wor- 
all thy of our notice, that this ſingular phenomenon takes 
de ace in the union of three metallic matters, which are 
le, yery fuſible, very ponderous, and more or leſs volatile. 
ne Lead combines readily with tin by fuſion. TWO 
he parts of lead and one of tin form a mixture more fu- 


ible than either of the two metals ſeparate, and con- 
le titute the ſolder uſed by plumbers. Eight parts of 
biſmuth, five of lead, and three of tin, form a mix- 
p ture which is ſo fuſible, that the heat of boiling 
ry water is ſufficient to melt it, as M. d'Arcet has diſco- 
yered. | 
As a mixture of lead and tin 1s applied to many 
ordinary and domeſtic uſes; and as the firſt of theſe 
metals is capable of communicating ſome very noxi- 
ous qualities to the utenſils formed of the ſecond, 
which are uſed in the kitchen and in the labora- 
tory ; it is of importance to know how to aſcertain 
the proportion of the lead in thoſe veſſels, for it is 
often aboye what the regulations of government al- 
low. Meſſrs Bayen and Charlard have given a very 
good proceſs for determining what quantity of this 
dangerous metal may be contained in any given quan- 
tity of tin. It conſiſts in diſſolving two ounces of the 
tin in five ounces of very pure nitric acid, waſhing 
the oxide of tin thus obtained in four pounds of di- 
filled water, and evaporating the water on a bal. 
neum-mariæ. This evaporation affords nitrate of 
lead, which muſt be calcined; and the reſidue is 
| weighed 


8 
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heat of a ſand-bath, becomes black id like foot 
and a vacuum is at the ſame time formed, and drops of 
water are produced 1 in the tube. This beautiful phe. 
nomenon is explained by conſidering that hydrogene 
has a greater affinity than lead with oxigene: a farther 
proof of which is, that this metal does not act at all 
upon water, Engliſh glaſs contains a good deal of oxide 
of lead: Hydrogenous gas, re- acting upon that oxide, 
gradually abſtracts from it the oxigene which it con. 
tains, and combines with it to form water, while the 


lead regains its metallic colour. 


Sulphur eaſily unites with this metal. When theſe 
two ſubſtances are melted together, the product is x 
ſort of brittle mineral with facets, and of a deep 
grey ſparkling colour. Sulphure of lead is very 


like galena, and is much more difficult to melt than 


lead. This phænomenon is peculiar to the combinations 
of the metals with ſulphur. Very fufible metals be- 
come difficult to melt when mixed with ſulphur; 
while again, ſuch metals as are difficult to melt, be- 
come very fuſible when united with this combuſtible 
matter. 

We know nothing of the mixture of lead with ar. 
ſenic. Neither nickel, manganeſe, cobalt, nor zinc, 
combines with this metal by fufien. Antimony forms 
a brittle mixture with lead, with ſmall brilliant fa- 
cets, in calour and contexture reſembling iron or ſteel, 
according to the proportions in which the principles of 
the mixture are combined together ; the ſpecific gra- 
yity of this compound js greater than that of the two 
metallic ſubſtances taken ſeparately. 

Lead unites with biſmuth, and forms y this combi. 
nation a mixed metal of a Lhe cloſe grain, and very 
brittle, Mercury diſſolves lead with the greateſt fa. 
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eilty. This amalgam is made up by pouring hot 
mercury into melted lead. It is white and ſparkling, 
and in à certain ſpace of time becomes ſolid: when 
triturated with amalgam of biſmuth, it becomes as 
quid as running mercury. It is a circumſtance wor- 
thy of our notice, that this ſingular phænomenon takes 
ace in the union of three metallic matters, which are 
very fuſible, very ponderous, and more or leſs volatile. 
Lead combines readily with tin by fuſion. Two 
parts of lead and one of tin form a mixture more fu- 
ible than either of the two metals ſeparate, and con- 
titute the ſolder uſed by plumbers. Eight parts of 
biſmuth, five of lead, and three of tin, form a mix- 
ture which is ſo fuſible, that the heat of ' boiling 
water is ſufficient to melt it, as M. d'Arcet has diſco- 
yered. | | 

As a mixture of lead and tin 1s applied to many 
ordinary and domeſtic uſes; and as the firſt of theſe 
metals is capable of communicating ſome very noxi- 
ous qualities to the utenſils formed of the ſecond, 
which are uſed in the kitchen and in the labora- 


tory; it is of importance to know how to aſcertain 


the proportion of the lead in thoſe veſſels, for it is 
often aboye what the regulations of government al- 
low. Meſſrs Bayen and Charlard have given a very 
good proceſs for determining what quantity of this 
dangerous metal may be contained in any given quan- 
tity of tin, It conſiſts in diſſolving two ounces of the 
tin in five ounces of very pure nitric acid, waſhing 
the oxide of tin thus obtained in four pounds of di- 
ſtilled water, and evaporating the water on a bal- 


neum-mariæ. This evaporation affords nitrate of 


lead, which muſt be calcined; and the reſidye is 
weighed 
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weighed as the quantity of lead contianed in the 
two ounces of tin; allowing ſome grains for the ad. 
ditional weight which 1t muſt have*acquired by oxi 
dation, as well as for the other metallic ſubſtances 
ſuch as zinc and copper, which may poſlibly be con- 
tained in the tin. Thoſe chemiſts thus aſcertained, 


that fine wrought tin contains about ten pounds of 


lead in the hundred weight; and that again, that 
which is fold as common tin, contains generally 10 
ty- five pounds of lead to the hundred weight. This 
is an enormous proportion of lead, and thoſe who uſe 
veſſels of common tin are certainly expoſed to no ſmall 
danger. It is almoſt continually met with in thoſe veſſel 
which are very much in common uſe; ſuch as mea. 
ſures for diſtributing fluids, particularly wine. It is 
eaſy to ſee, that a liquor which becomes ſo quickly 
ſour, muſt combine with the lead, and convey into the 
viſcera of the poor wretches compelled by neceſlity to 
drink it, the ſeeds of diſeaſe, which becomes the more 
afflictive and fatal becauſe its cauſe is often unknown, 
Pewterers have ſeveral ways of aſcertaining the fine- 
neſs of tin and the quantity of the lead which it con- 
tains. Bare inſpection is often ſufficient to them; and 
when this is not ſufficient, the weight and the ſound of 
a the metal are all that they require farther in order to 
judge of it. They have two methods of aſſaying. The 
one called the afſay by the tone, is performed by run. 
ning the melted tin into an hemiſpheric cavity, cut in 
a thunder-ftone, and terminating in a gutter. The ap- 
pearances which the tin exhibits as it cools, its colour, 
the roundneſs of its ſurface, the depreſſion of the 
middle part of its ſurface, the ſound which proceeds 
from that part of the metal contained in the gutter 
when twiſted backwards and forwards, are ſo many 
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marks which the ſkilful workman carefully obſerves, 
and by which, from long habits of obſervation, he is 
enabled to determine exactly the quality of the metal 
under examination. However this be, the mode of aſſay 
employed by the Pariſian pewterers, does not appear to 
be ſo accurate as that uſed by the pewterers in the other 
parts of the kingdom. This ſecond eſſay is called the 
aſſay by the ball, or by the medal; becauſe it confiſts in 
running the tin to be aſſayed in a mould which gives it 
the form either of a ball or of a flat maſs, in form like 
a medal. The weight of this moulded ſpecimen is 
then compared with a piece of fine tin, of equal bulk, 
run into the ſame mould. The more the tin examined 
exceeds in welght the ſpecimen of fine tin, the greater is 
the quantity of the lead with which it is alloyed. Meſſrs 
Bayen and Charlard, with good reaſon, prefer the lat- 
ter of theſe modes of aſſaying, as its principles are ſurer 
and leſs liable to fallacy, than thoſe circumſtances on 
which the workman determines in the aſſay of the 
ſtone. 1 55 | = 
Lead 1s applied to a great many purpoſes. It enters 
into many mixtures ; pipes for conveying water are 
tormed of it. Its oxides are uſed in making glaſs and 
preparing enamels. It is uſed to 1mitate the colour of 
yellow precious ſtones, and to render fuſible the mat- 
ters uſed for glazing earthen ware. Veſſels and other 
utenſils for many purpoſes in ordinary life are made of 
this metal, but the uſe of them is not without danger to 
the health. Water ſuffered to ſtand in leaden baſons 
or fountains, 1s liable to acquire noxious qualities from 
the lead. The vapour of this metal is dangerous to 
the workmen who melt it; and its duſt ſtill more ſo to 
thoſe who file or grate it down. This metal, by inſi- 
nuating itſelf into ſome corners of the ſtomach, and fix- 


ing there, occaſions the moſt painful colics, which are 
| | often 
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often attended with the vomiting of a green bile, and 
cauſe the belly to flatten, and contract the nayel in. 
wards. It has been obſerved, that antimonial emetics 
and purgatives are the happieſt medicines in ſuch ca. 
ſes. Navier recommends various alkaline ſulphures for 
poiſoning by preparations of lead, as well as again} 
the effects of arſenic and corroſive mercurial muriate. 


That phyſician praiſes alkaline ſulphure and ſulphy. 


reous waters, more eſpecially for their good effects in 
removing the palſy and tremulous motions, which 
uſually continue to effect patients .iter the painter' 
colic. The plain inference from neſe facts is, that we 
muſt ceaſe to employ preparat is of lead internally, 
and make uſe of it only as e xternal medicine; and 
beſides, it ſhould not be uſ even externally but with 
all the precautions neceſſary when we employ a violent 
repercuſſive. 
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[RON, to which the alchemiſts gave the name gf 

Mars, is an imperfect metal, of a livid white co- 
lour, inclining to grey, and diſpoſed in ſmall facets. It 
is ſuſceptible of a very fine poliſh, and may be 
made very brilliant. It is fo hard and elaſtic as to 
be capable of deſtroying the aggregation of any other 
metal, 

Iron emits a ſmell, eſpecially when it is rubbed or 
heated. It has e a very ſtrong ſtiptic taſte, 
which acts powerfully on the animal ceconomy. 

Iron is, next after tin, the lighteſt of all metallic ſub- 
ſtances. A cubic foot of forged iron weighs five hun- 
dred and forty-five pounds. It may be hammered in- 
to plates; but being very hard, and liable to become 


much harder under the hammer, it cannot be beat in- 


to leaves. Its ductility, when drawn into wire, is much 
more conſiderable: it is drawn into very fine threads, 


which are uſed as ftrings to IE keys. This 
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property appears to depend on its tenacity. Iron is 
in fact, the moſt tenacious of all metals next after gold, 
A thread of iron one-tenth of an inch in diameter i 


| ſufficient to ſupport, without breaking, the weight of 


four hundred and fifty pounds. 


Pure iron has a peculiar cryſtalline form. In furn. 


ces in which iron has been ſlowly cooled, there are found 


quadrangular pyramids articulated and branched, and 


conſiſting of octohædrons inſerted one into another. We 
owe this obſervation to M, Grignon maſter of the forges 
at Bayard in Champagne. Laſtly, beſides all the pro- 
perties which iron poſſeſſes in common with other me- 
tallic ſubſtances, this metal exhibits three properties 
which are entirely peculiar to itſelf. One of theſe 15 
magnetiſm, or the property of being liable to be at- 
tracted by the loadſtone, and of acquiring the virtues of 
the loadſtone, either when it has remained long in an 
elevated ſituation, or in a direction between north and 
ſouth; or when it has been employed as a conductor to 
the electric fire of thunder, as is evinced by a variety of 
facts; or when two pieces of iron are ſmartly rubbed 
one upon another. The ſecond of the ſingular proper- 
ties of iron is that of taking fire, and melting ſudden. 
ly when ſtruck with a flint; a phenomenon to which 
the poets unanimouſly aſcribe the firſt diſcovery of fire. 


The third peculiar property by which it is diſtinguiſh- 


ed, is that of being tound with manganeſe in plants and 
animals ; the humours of animal bodies owe in part 
their colour to it : 1t 1s even probable that thoſe orga- 
nic beings themſelves form the metal ; for plants grow- 
ing in pure water contain iron which may be obtained 
from their aſhes. 
Iron is a metal which abounds very much in nature; 
for, independently of what plants and animals contain, 
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it is found in almoſt all coloured ſtones, in bitumens, | 
and in moſt metallic ores. But here we are to treat | | 
only of ſuch mineral matters as contain a great deal of | 
iron, and are wrought for the purpoſe of extracting the = 
metal from them. In thoſe ores, which are very nu- . | 
merous, iron exiſts either in a metallic ſtate, or in ox- | 


[14s | 
* ide, or mineralized by different ſubſtances. | 
nd 1. Native iron is diſtinguiſhed by its colour and mal- 


Ve leability. It is very rare, and is only found accidentally 
in iron ores. Margraf found it in a fibrous form at 
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A 

i at Eibenſtock in Saxony: Dr Pallas has diſcovered in i 
a siberia a maſs amounting to 1600 pounds ; and M. l 
eg Adanſon aſſerts, that it is common in Senegal. Some | 
1 mineralogiſts think thoſe ſpecimens of native iron are [ 
t. products of art, and have been on different occafions | 
\f buried under ground. | | 
n 2, Iron is very often in the ſtate of ruſt more or leſs 1 
q oxidated It then forms ochraceous iron ores. All 9 
1 earths coloured brown or red are of this kind. l 
f 3. We muſt beware of confounding with ochres l 
] thoſe iron ores which are called bog ores. They do, in- { 


5 


deed, contain oxidated iron; but that oxide is combi- | 
ned with phoſphoric acid, which appears to have been 
produced by the decompoſition of vegetables. Bog 
Irons are diſtinguiſhed into rich and poor, fuſible and | 
dry. The rich is but very little ruſted, and contains ö 
but a very ſmall proportion of earth. Fuſible iron 
melts very eaſily, and affords caſt iron of a good qua- 
ity; the metal being in it united only to ſome ſtones - 
which eafily melt. Dry iron is more calcined, and 
mixed with ſome very refractory ſubſtances. All bog 0 
iron, in general, is uſually arranged in layers like ö 
ſtones, and appears evidently to have been depoſited by f 
Vater. It is often in the form of pebbles, or flat irre- 
gular ſpherical bodies. Organic matters, ſuch as wood, 
| leaves, 


Ton. 


leaves, barks, ſhells, are not unfrequently met with in 
the ſtate of bog iron. This kind of tranſmutation ſeemz 
to ſuggeſt the idea, that there is analogy between iron 
and organic bodies. A portion of phoſphate of iron 
cotitained in theſe, which abound more than any other 
iron ores, communicates to this metal the property of 
being more brittle when cold. Bergman; who was ac. 
quainted with iron in this ſtate, but did not determine 
its nature, called this phoſphate of iron fiderites ; ſome 
German chemiſts have ſince called it water iron. We 
will afterwards explain how this ſalt may be ſeparated 
from iron that is brittle when cold. 

4. The eagle ſtone, or ætites, is a variety of bog 
iron. Eagle ſtones are bodies of various forms, com: 
monly oval or polygonous, conſiſting of concentric lay- 
ers, diſpoſed around a nucleus which is often moveable 
in the centre of the ſtone. The drying and contraction 
of theſe layers has formed a cavity in the middle, in 
which ſome fragments of various fizes float at liberty. 
This ſtone has received its name from an opinion that 
eagles put it into their neſts, and that it helps them to lay 
their eggs more eafily, and promote the effects of incu- 
bation. It has been hence inferred, that this tone would 
act powerfully on the feetus in the mother's womb: 
Some authors go ſo far as to aſſert, that the pains of 1 
Iying-m woman may be brought ſooner on by binding 
an eagle ſtone to her thigh, and kept back by binding 
it to her arm. 

5. The hematites is a kind of muddy iron ore, which 
appears to be formed in the ſame manner as ſtalactites 
It derives its name from its colour, which is commonly 
red like blood, though ſubject to varieties. The hæma- 
tites uſually conſiſts of layers covering one another, and 
| compoſed of convergent needles. The ſuperficies of this 
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te is covered over with tubercles. Hæmatites are di- 
rerfifiet; not only by colour but by form too. There 
is for inſtance the needled hæmatitis found in Lorraine; ” 
the tuberculated hæmatitis; the hæmatitis in bunches 
of grapes, or hematitis botrytis, &c. Theſe ores are pret- 
y often found with muddy iron; and are depoſited on 
z great many different bodies. | 

6. The Joadftone is nothing elſe but an enki 
iron ore, very hard and very aan} - which, how- 
ever, ſome perſons think not very remote from the me- 
tallic ſtate. It is known by its property of attracting 
lings of ſteel. It is found in Auvergne and in Biſcay 
% WT in Spain. It is diſtinguiſhed by the loveffiges of its 
” colour 1nto ſeveral varieties. 
" 7. Emery; ſmyris, is a grey or reddiſh i Iron ore, onde 
Ie dered by a number of mineralogiſts as a kind of hæma- 


en Wl titis. It is very hard and refractory: great plenty of 
m it is found in the ifles of Jerſey and Guernſey. It is 
Ve zround in mills into a powder, and uſed in that form 
a for poliſhing glaſs and metals. | N | 
* 8. Harry iron is an oxide of iron in eambinsties 
u. vith carbonic acid, and worn by the action of water. 
It is uſually of a white colour; there is, however, of 


this ore ſtained with almoſt every different colour, grey, 
yellow, red. It is always in plates of various fizes, and 
5 Wl &ni-tranſparent like ſpar. It is of conſiderable gra- 
8 vity, and is often regularly cryſtallized: it is found 
in confiderable quarries, often mixed with pyrites, 
as for inſtance at Allevard in Dauphiny; ſome- 
times it is mixed with grey ſilver ore, as the iron 
e Baigorry ; and ſometimes with manganeſe, as that 
; of Styria, Some chemiſts think it to be a ſpar 
in which the metallic oxide has been depoſited. Sparry 
iron is decompoſed by itſelf in cloſe veſſels ; and it then 
vields carbonic acid. What remains is iron in a black 

Vor, II, | Cc Pow- 
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powder, which may be eaſily melted by the action of 
ftrong fire. The manganeſe which it frequently con- 
tains, renders it liable to be altered by the action of air, 
and *makes it take a brown nes When! it t loſes its form 
n conſiſtency. 1 
9. Nature likewiſe blo us with iron in a fal 
* combined with the ſulphuric acid, and formin 
green ſulphate of iron or copperas. This ſalt is found 
in the galleries of iron mines, eſpecially in ſuch as con. 
tain pprizer among the iron ore. It is ſometimes found 
in green cryftals, or in the form of beautiful RalaGtites: 
on other occaſions, again, it is not ſo pure, but appear 
to have ſuffered ſome alteration. If it has loſt only 
the water of its cryſtallization, it is of a white or a grey. 
iſh colour: it is then called ori. When ſomewhat 
more thoroughly calcined, it is yellow, and is called 
miſſy. If the calcination has been carried ſo far as to drive 
off a conſiderable part of the acid, the ſulphate of iron 
is then red, and bears the name of natural colcothar, or 
chalcite ; when mixed with inflammable matters thi 
ſalt is called melanteri, from its black colour. All theſe 
matters have received the common name of atramen- 
tarious ſtones, as being, no leſs than ſulphate of iron, 
good materials for making ink. 
10. Iron is often found in combination with ſulphur; 
it then forms martial pprites. This ore has received 
the name of pyrites, becauſe it is hard enough to afford 


a great abundance of ſparks when ſtruck with ſteel. We 


call this combination native ſulphure of iron. Martid 
pyrites are commonly in ſmall round maſſes, which are 
ſometimes regular. They are moſt generally ſpherical, 
cubic, or duodecahædral. Their form is ſubject to many 
varieties; a fact which the reader of Henckel's Pyritolo- 


- gy cannot fail to be convinced of. Some of them are ex- 
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ternally brown” and iron coloured ; others yellowiſh, 
and even at the ſurface pretty much like copper ores. 


2 
— — — 1 — 
_ —— 8 


con- 
far, They are all yellow and of a copper appearance within; 
form and they conſiſt moſtly of needles or pyramids of a 

| number of ſides, with their ſummits converging towards It 
aline « common centre. Pyrites are uſually diſperſed near [i 
ning WF bedsof iron ore, and ſcattered among clays and through : | 
und WF coal mines. The uppermoſt ſtratum of a coal mine is al- Il 
con: moſt always pyritous. All pyrites are eaſily decompo- 1 
und ſed. No ſtrong heat is requiſite to drive off the A 
ite: ſalphur which they contain. Almoſt all of them alter | 
ears of themſelves when expoſed to the air, eſpecially if the 
only WF ſituation be moiſt : they ſwell, break, loſe their luſtre, ö 
rey- and ate covered over with a greeniſh white effloreſ- | 
vhat WW cence, which is nothing elſe but ſulphate of iron. It 
led appears that this alteration, which has been called 
rive the vitriolization of pyrites, depends on the joint action 


of air and water on the ſulphur. Sulphuric acid is 
thus formed; which, diſſolving the iron, rifes above the 
ths WW pyrite in a form reſembling vegetation, by ſeparating 
nele WW gradually the ſmall pyramids of which the mineral con- 
en- fits. But all pyrites do not effloreſce with the ſame 


ron, facility. The globolous pyrites, the colour of which is 

very pale, and the contexture not very cloſe, efflo- | 
ur; reſce the readieſt. Such as are of a bright copper yel- 
ved low, and conſiſt of ſmall plates very neatly arranged one 
ord over another, efloreſce not without great difficulty, and 
We = ſhould be carefully diſtinguiſhed from the former, as 
tial i they differ from them in colour, form, texture, and { 
are other propertie 8. | 
al, 11. Iron is likewiſe met with in combination with i 
Ny arſenic, and both of them in a metallic ſtate. This ore, 1 
lo- | vhich is true m7/pickel, is white, ſparkling, granulated, ; 
95 1 * facets, and does not, like the arſenical pyrites, 5 
ily Ce 2 pro- j 
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properly ſo called, contain any ſulphur. Wolfram vn 
formerly thought to be arſenical iron ore; Dy 19 now 
known to be tungſten ore. 
12. Black iren may be diſtinguiſhed hy” its . 
its being liable to be attracted by the loadſtone, and be. 
ing inſoluble in acids. This iron is ſometimes eryſtal. 
lized in the form of polyhædrons, or round plates: ix 
diſplays clouds of very bright rainbow colours; fuch i; 
that of the ifle of Elba. It there forms a conſiderable 
mountain which is wrought not by running ſhafts, but 
by cutting down the mountain. The Swediſh iron ore 
is likewiſe black but not cryſtallized: it is in maſſe, 
more or leſs ſolid, and mixed with quartz, ſpar, aſbeſtos, 
&c. It is often hard enough to take a poliſh, and its ſur. 
face then reflects images like & looking-glats This, 
therefore, as well as the laſt mentioned, has received the 
name of ferrum ſpeculare e it is found in pretty large quar: 
ries. This iron is ſubject to varieties in colour; ſometimes 
it is perfectly black, and the black ore is the moſt ſubjed 
to the attraction of the loadſtone; ſometimes blniſh, and 
the loadſtone has then leſs influence upon it; it is at 
other times grey, and it then ſcarce obeys the attraction 
of the loadſtone. The iron of Norway 1 is alſo black; 
but it is uſually in ſmall ſcales like nuca, and often mix- 
ed with garnets and ſchorls. Black iron is ſometimes found 


in grains: it is alſo in cubic cryſtals; which circum- 


ſtance has cauſed ſome naturaliſts to give it the name of 
galena of iron, or eijen-glants. When micaceous iron 
ore is black, it is called eien. mann,; and it is thought 
to be more particularly worthy of that name when the 
ſcales are very large: when the ſcales are red, and co- 
vered with a duſt of the ſame colour, it is called eiſen- 
ram. The iron in black octohædral cryſtals, very regu- 
lar, and ſcattered through a kind of hard ſchiſtus or 


fteatites, which we get from-Sweden, Coplica, &c. ap- 
pears 
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Von. . 
7s to belong to this claſs of iron ores. It is attract - 
ed by the loaditone, and very brittle. The lamellated 
brüliant iron of Framont is of the fame kind. 

Although the ſeveral kinds of black iron ore, which 
J have arranged together under this article, appear to 
have a ftriking analogy with one another, yet many 

mineralogiſts conſider them as very different, and ar- 
range them ſeparately, The cauſe of this diverſity of 
opinions concerning them, is our being as yet but very 
imperfectly acquainted with their nature. It appears 
that ſome among thoſe” ores approach nearer to the me- 
tallie ſtate; ſuch as the octohædral iron of Corſica and 
Sweden, which M. Mongez compares to martial Æthi- 
ops. This ſpecies is very ſubje& to the attraction of 
the loadſtone: others, again, are nearer the ſtate of ox- 
ide, ſuch as the iron of the iſle of Elba, and eſpecially the 
_ eiſen-mann and eiſen- ram, which refuſe to obey the load- 
ſtone. All of theſe ores ſeem to be nothing but oxides 
of black iron, owing their formation to water, and in 
the ſtate of Aithiops more or leſs cryſtallized. 

13. Iron is ſometimes found in the form of a blueduſt; 
ſometimes of a brighter, and ſometimes a deeper cplonis. 
in this ſtate it is called native Pruſſian blue. It is 
mixed with vegetable earths, particularly peat carth. 

14. Laſtly, as iron is more plenteous than any other 
metal, it is often found mixed with ſand, clay, or chalk; 
and a great many earths and ſtones are coloured by it. 

Iron ores are aſſayed in the dry way in the following 
manner: After being reduced to powder they are 
mixed with twice their own weight of pounded. glaſs, 
one part of calcined borax, and a little powdered char- 
coal; this mixture is well triturated: it is then put into 
a crucible with a little marine ſalt added to cover the 
crucible, and urged with firetillit melt. When the whole 
GC-3 becomes 
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bbcdmies perfectly cool, it is found to contain a ſmal 
ſpherical button of iron often cryſtallized at the ſurface 
and more or leſs malleable. 

Bergman propoſes the aſſaying af iron ares in. the hu. 
mid way. He employed the muriatic acid to dil. 
ſolve iron, and precipitated it by an alkaline pruſſiate. 
When there were other metals mixed with the iron, he 
calcined and ſeparated them by the nitric and the oy 


tous acids; and after that difſalved the iron by the mu- 


riatic acid, 

The treatment of iron ores is varied according to the 
ſtate of the metal. Some ores need no preparation be. 
fore they be melted ; others muſt be pounded and waſh- 
ed, and ſometimes even roaſted, to render them ſoft and 
fuſible. 

Muddy iron and e iron are wrought i in the ſame 
way ; both being melted on coals. The furnaces uſed 
in melting iron vary in height from twelve to eighteen 
feet. Their cavity 1s in the form of two quadrelateral 
_pyramids, with their baſes joined nearly at the middle 
of the height of the furnace : this cavity is called (in 
French) etalage. A hole, through which the metal 
may pals when melted, is perforated through the bot- 
tom of the furnace ; correſponding to this hole, which 
is ſtopped with earth, there is a triangular channel cut 
in the ſand to receive the metal. The operation begins 
with putting into the bottom of the furnace a few pieces 
of burning wood; coals are laid upon the wood; and 
upon the wood the ore with ſome matters to promote 
its fuſion. The matters employed for this purpoſe are 
uſually calcareous ſtones, called (in French) caſline, 
with ſome argillaceous ſtones, under the name of arbut, 
and ſometimes quartz or flints. The ore, the ſtones, 


and the coal, are W put into the furnace, cate 
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heing taken to cover over the whole maſs with a layer 
of coal, which muſt reach to a equal height with the 
upper opening of the furnace, Thus diſpoſed, the maſs 
is urged with two large bellows till it melt. When the 
iron melts, it paſſes through the coals, and is thus redu- 
ced to a metallic ſtate. The ſtony matters, as they 
melt and vitrify, contribute to the fuſion of the iron, 
which begins at the narroweſt part of the farnace. The 
melted metal is collected at the bottom of the furnace 
into a place called the crucible ; from this it runs thro? 
the aperture in the bottom of the furnace into the re- 
ſervoir prepared for it in the ſand. It here forms what 
is called cat iron. A vitreous matter called ag paſſes 
after the iron: it is formed by the vitrificatian of the 
gangue of the ore with the earths which were added to fa- 
cilitate the fuſion of the iron. It is of a green whitiſh 
blue, or yellow colour, which 1s communicated to it by 
a part of the oxide of the melted iron, 

The iron thus obtained is brittle, and without ducti- 
lity. Metallurgiſts differ in opinion concerning the 
cauſe of this property of caſt iron: ſome have thought 
it to depend on the metal being intermixed with ſlag. 
Others have attributed it to the metal not being entirely 
reduced, but {till containing a portion of oxide. Brandt 
thought it to be arſenic ; and M. Sage thinks it is zinc 
which renders caſt iron brittle, Bucquet conſidered 
caſt iron as iron imperfectly reduced, and till contain- 
ing an intermixture of oxide, Bergman, after exami- 
ning this iron with great induſtry, concluded its fragility 


to depend on the intermixture of a certain quantity of 


an extraneous matter, which he thought to be a pecu- 
liar metal, and diſtinguiſhed by the name of /yderites-> 
that matter has been_diſcovered to be a compound of 
iron with the phoſphoric acid, Syderites, as we ſhall 

Cc 4 heres 


Wk Hereafter ſhow, is likewiſe found in certain /irans. The In or 
WH true cauſe of the fragility, ; fuſibility, granulated tex. rified fr 
1 ture, and other peculiar properties of caſt iron, has ben Wl 4 ton 
1 determined beyond a doubt by the ingenious reſearche mals, is 
WAH of Meſſrs Vandermonde, Monge, and Berthollet. They temper? 
| Wi | have ſhown, that caſt iron contains both oxigene gene, b 
| Ji and coal: the laſt of which it has abſorbed: when in the forr 
| 1 fuſion i in the high furnace. Lo the various proportions the caſt 
WH in_ which it contains theſe two. extraneous. bodies, furnace 
Wl caſt iron owes its peculiar properties, and the varieties WW iron is 
41 by which theſe are. diverſified. of char 
4 | Metallurgiſts diſtinguiſh various kinds of 1 iron; de melt 
| 11 | white, grey, black, &c, They give the name of lpeck- edly ſti 
0 I | - led iron to that Which is variegated with blackiſh {pots ang ca 
Wl on a grey ground. White caſt iron is the worſt kind: by this 
| þ | it is almoſt'a ſemi- metal. The grey is between the firſ in con 
1 76 mentioned and the black; which laſt is eſteemed the and dif 
ll | beſt, as it affords, the moſt eaſily, iron of a good qua- pears Al 
„ lity. © Theſe Woe coma depend on the various propor. tion of 
Ul | | tions 1n which the oxigene, and ſtill more the coal, 13 hamme 
| fi | | intermixed with the iron. When the proportion of the the par 
1 charcoal is conſiderable, and it is uniformly intermixed, of the c 
the caſt iron is then black: when the proportion of the it conſe 
charcoal is leſs, the caſt iron is grey. An imperfect mix- the fuf 
ture, too haſtily cooled, gives ſpeckled caſt iron. White peatedl 
caſt iron contains the ſmalleft proportion poſſible of tired fe 
charcoal. The nature and the uſe of caſt iron, and the brittle. 
proceſs for converting it into iron, are affected by al which 
of theſe qualities. The above- mentioned philoſophers to conf 
have diſcovered, that when caſt iron is melted again, name 0 
there is always ſeparated from it a portion of charcoal accider 
intimately combined with iron. This compound, which at a fin 
has been hitherto called p/umbago, forms a cruſt on the of this 
ladles in which the caſt iron is taken out to be * The of 

ESTES | U 


la order to convert caſt-iron. into iron, it muſt be pu- 


maſs, is requiſite to effect this reduction. At an high 
temperature, the charcoal naturally attracts the oxi- 
gene, burns, and is diſengaged with efferveſcence, in 
the form of carbonic acid gas. To accomp'iſh this, 
the caſt iron is taken to a refining furnace. It is a forge 
furnace, with its hearth ſomewhat: hollow; the caſt 
iron is put into it, and covered over with a good deal 
of charcoal. The fire is now blown till the caſt iron 
be melted ; when brought into this ſtate, it is repeat- 
edly ſtirred, with the heat ſtill continued. The ſtir- 
ring cauſes it to expoſe more ſurface to the heat; 3 and 


in conſequence of which it is more completely burnt, 


pears alſo to detach from itſelf at the ſame time a por- 
tion of ſyderite, or phoſphate of iron. It is next to be 
hammered into bars. The hammering, by compreſſing 
the particies of the metals, contributes to the ſeparation 


it conſequently effects what could not be effected by 
the fuſion from its being incomplete. The iron is re- 
peatedly beaten and heated till it be brought to the de- 
tired form and purity. Forged iron is either {oft or 
brittle. Soft iron is very ductile; and when broken, 


which cannot be done without ne it, it appears 


to conſiſt of threads or fibres: this has gained it the 
name of nervous iron. But its nervous appearance is 
accidental; for even the ſofteſt iron, if broken ſmartly 
at a ſingle bing; does not appear nervous. The grain 
of this metal affords a better criterion of its quality. 


The other ſpecies of forged i iron is more brittle: it has 
coarſe 


ified from the coal and the oxigene which it contains. 
A ſtrong fire, which may penetrate through the whole 


8 1 as rr IE EERET OR as e PI - 
—— — 8 8 A ot ae 3 — 
2 —5 5 2 to 
: — B * 2 — 


oa 
—— — 


by this means the charcoal ſeizes more of the oxigene, 


and diſengaged in carbonic acid gas. The metal ap- 


of the carbure and oxide of iron which it ſtill contains; 
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coarſe grains, and appears to confiſt of ſmall {als 
This, again, is either brittle when hot, or brittle when 
cold. "The cauſe of its fragility is now known. "Thy 
which is fo brittle when cold is known to contain much 
more ſyderite or phaſphate of iron than what is con. 
tained in any other fort of iron: ſtill as iron is more 
ductile, it is found to contain leſs ſyderite ; and the 
ſofteſt iron contains none at all. To ſeparate this ſal 
from iron, and to determine its quantity, the meta 
may be diſſolved in ſulphuric acid,” diluted in water: 
the ſolution when guffered to ſettle, by degrees an 
ſites the phoſphate of iron in a white precipitate, which 
may be taken-up and weighed, | 
Iron is artificially converted into ſteel. For this pur- 
poſe, ſhorts bars of iron are incloſed in an earthen box, 
filled with a cement, which is uſually made up of very 
combuſtible matters; ſuch as ſoot from chimnies, or 
coals of animal matters: ſometimes aſhes, calcined 
bones, marine ſalt, or ammoniac are added; but theſe 
matters are often more hurtful than ſerviceable. The 
box is now ſhut, and expoſed to heat for ten or twelve 
hours, till the bars become pretty white, and begin to 
ſoften. In this operation the iron is purified, and 
completely reduced by means of the cambuſtible mat- 
ters with which it is cloſely ſurrounded. Such parts of 
it as were not perfectly in a metallic ſtate, are now en- 
abled to return to that ſtate ; and the phaſphate ot 
iron, if any yet remains, appears to be now entirely de- 
compoſed. The iron, being thus ſoftened and dilated, 
abſorbs part of the ſurrounding charcoal; and cement- 
ed ſteel appears therefore to be a preparation of pure 
iron completely reduced with charcoal. It differs from 
Iron, as containing charcoal; and from caſt or. crude 
iron, as not containing, like it, any oxigene together 
5 | with 
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vith the charcoal. If caſt iron be deprived of its oxi 


en gene, and yet ſuffered to retain its charcoal, it will be. 
t come ſteel; and again, if you add charcoal to pure 
h jron, without adding to it any oxigene, it will likewiſe 
n- be converted into ſteel. Steel is much more fufible 
Ie than iron: and therefore bars of iron, converted by ce- 
he mentation into ſteel, are ſoftened to ſuch a degree that 
lt: WF the carbonic acid, which is diſengaged in bubbles, 
a {wells the ſurface of the metal into ſmall cavities, which 
tre ſufficiently diſcernible. The ſteel which exhibits 
be theſe appearances is called-hen-/teel *,* The differences 
i WY of ſteel depend on the iron's having been mere or leſs 


completely reduced, on the quantity of the charcoal 
contained in it, and on its being ſlowly or quickly 
cooled; tempering compreſſes its particles more cloſe- 


brittle, 2 | 

It is plain, that what renders all theſe preparations 
neceſſary is, becauſe this metal is more difficult to melt 
than any other, adheres much more obſtinately to the 


combine with it. 

There are ores, eſpecially black iron ores, ſuch as 
that of the iſle of Elba, in which the metal is ſo plen- 
teous, and fo little altered, that there is no occaſion for 
converting it firſt into caſt iron. It is only ſoftened in a 
refining furnace, and immediately ſubmitted to the 
hammer, This is called the Catalan method. It cannot 
be uſed except with ores which contain but a ſmall 
portion of extraneous matters that can run into lag. 

Sparry iron ores afford iron ſo pure, and ſo eaſily 


reducible, that they melt very readily, and greedily 


abſorb 
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ly upon each other, and renders it very hard, dry, and 


oxigenous principle, and has a ſtronger tendency to. 
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abſorb charcoal as they are reduced. They its on thi 


account called ores of fleel. 

| A very intenſe heat is requiſite to melt iron. 1; 
filings caſt into the midſt of a pan with burning 10 
or even againſt the flame of a taper, inſtantly Kindle 
and produce very lively ſparks; ſuch too are the f * 
which iſſue from a piece of ſteel when ſtruck hows 
ſtones. When theſe ſparks are collected upon white 


paper, they are found to be melted into a kind of drok 


or ſooriæ. This metal, when expoſed to the focus of 
Trudaine's burning-glaſs; ſuddenly emits flaming and 


burning ſparks. Macquer, who melted both fleelandiron | 
in that lens, obſerved ſteel to be the moſt fuſible of the 


two; which is owing to its being combined with char. 
coal. When melted iron is flowly cooled,” it takes, as 
we have, already obſerved, a peculiar cryſtalline forn 
M. Mongez deſcribes it as a pyramid with three or * 
e nn a B 

2 A ſtream of vital air poured on iron in filings, cauſey 
it to burn with as much rapidity as the heat of the 
focus of the lentile in the garden de Pinfante. If into 
a-bottle filled with vital air you immerſe a piece of 
iron wire, twiſted into a ſpiral line, with a ſmall hit of 
lighted tinder at one end, the metal ſuddenly takes fire 
and burns with a rapidity and a flame which are very 
remarkable. As in all theſe inftances of fuſion the iron 


becomes brittle, is reduced to oxide, and at the ſame 


time takes a black colour, iron-ſmiths, and. all who 
have any occaſion to wark the metal, conſider it_as not 
being fuſible; and with them it is a maxim that iron 
is abſolutely infuſible. This opinion, however, proves, 
when ſtrictly examined, to be erroneous; for when 
ſubmitted to the action of a very ſtrong fire, with- 
out being at the ſame time expoſed to the action of air, 
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in melts almoſt without alteration. In our accurate 
experiments. we obtain {mall buttons of ſoft ductile 


on. r #34 
Iron, though ſo very hard and refractory, is very ea- 
fly calcined or reduced to oxide. As ſoon as it begins 
to turn red hot, it combines with oxigene, and burns 
| without any diſcernible - flame. A bar of iron, after 
deing kept red hot for a-confiderable time, exhibits on 
its ſurface fcales which may be beaten off with the 
hammer, (and are called by the French workmen Ba- 
titurer de fer.) The metal of theſe ſcales is but oxidated 
in part, for they are {till liable to be attracted by the 
loadftone. A more perfect oxide of iron may be ob- 
tained by expoſing filings of ſteel under a muffle; and 
the ſcates may by this means be ſtill ſooner formed. 
Theſe are converted into a reddiſh brown powder, not 
liable to be attracted by the loadſtone, which is called 
oftringent ſaffron. We call it red oxide of iron; and 
the ſcales we called black oxide. Phe black oxide con- 
tains from 20 to 25 parts of oxigene to the hundred; the 
red oxide contains from 32 to 34 of the ſame prin- 
ciple. The oxides of iron differ according as they ap- 
proach nearer to the one or the other of theſe two de- 
grees. Some are of a yellow brown colour; others 
cheſnut ; and others again of the moſt beautiful red, like 
carmine, All of theſe oxides when mixed with earthy 
matters and expoſed to a very ſtrong heat, melt into a 
blackiſh porous glaſs. They are in part reduced when 
heated flowly in cloſe veſſels: However ſhort the time 
during which they have been expoſed to the air, they 
give out when reduced a certain quantity of carbonic 
cid; a circumſtance which proves that they attract 
this acid from the atmoſphere. This acid may be alſo 
produced from the charcoal which the iron contains, 

| * Ge Y 5 2 and 


20s . — "9 2 — 9 
- - — — 
* Su — — 2 n 2 


. 


ed — 
— an 
— 
—— — — 2. — pane JO race” 


— ——— 
— 2 * — 2 2 


ant ny FEW 


2 * 
N 
rr 


414 / Hon. 


and which becomes acid by abſorbing the  OXipend 


diſengaged from them as they are reduced. 
Red oxide of iron is very eaſily reduced with the 
help of combuſtible matters. On being mixed with 2 
little oil and heated ſlightly in a crucible; they becom 
black, and very ſubject to the attraction of the load. 
ſtone: But in this operation they loſe not all the oxi. 
gene which they eontain; they only paſs into the ſtate 
of black oxide. „ Nei nn we 5g: 

The pureſt iron ſoon loſes its metallic luſtre when 
expoſed to humid air: it is then covered over with y 
pulverulent brown yellow cruſt. This matter is called 
ruſt. Common iron is much more liable to ruſt than 
ſteel. The more the particles of the metal are atte. 
nuated and divided, the more rapid is the alteration 
which it ſuffers from air. On this principle is pre- 
pared the medicine known in pharmacy under the 
name of aperient ſaffron of Mars. To produce it, 
iron filings are expoſed to the air and watered; 
and by this means they come to ruſt very ſpeedi- 
ly. It is formed ſtill more quickly of iron in the 


| Nate of Æthiops, or black oxide, treated in the ſame 


manner. In this alteration the metal is agglutina. 
ted into maſſes, which are levigated before being 
employed in medicine. The formation of the ruſt 
of iron was thought to be owing to- the action of the 
air; but it is now known to be water which calcines 
the metal in this manner, Some experiments peculiar 


to myſelf lead me to conſider aperient ſaffron of Mars 


as a combination of oxide of iron with carbonic acid. 
I have diftilled hi, ſaffron of Mars in a pneumato- 
chemical apparatus, and obtained from it a large pro- 


portion of this acid The iron was then changed into a 


black powder, very ſubjed to the attraction of the load- 
ſtone. M. Joſſe, apothecary at Paris, has communics- 


I = ted 


ted-to th 
for obtall 
making t 


with a b. 


not luted 
carbonic 
the hole 
remains 
tial Æth 


cauſtic p 


dalloon 
bonic ac 
neutral ! 
name of 
other ex 
in a part 
From al 
true neu 
bon1c ac 
iron, t 
metal. 
man call 
ted by | 
comes tc 
ur; ho 
tirely in 
ration o. 
ceeding 
ſtables, 
metals t 


air, and 


Very tt 


through 
Wate 


Of Troii. 43 


e to the Royal Society of Medicine a fimilar proceſs 
br obtaining ſpeedily martial AMthiops. He adviſes the 
making the aperient ſaffron of Mars red hot in a retort 
with a balloon perforated with a ſmall hole, fitted, but 
not luted, to it. By this means the heat diſengages the 
carbonic acid, which M. Joffe ſuffers to eſcape thro? 
the hole perforated in the balloon ; and the iron then 
remains in the ſtate of black oxide in powder or mar- 
tial Aithiops. I have by this means often cryitallized 
cauſtic potaſh and ſoda, rubbed over the fides of the 
balloon fitted to the retort, In conſequence of the car- 
bonic acid from the iron uniting with the alkali, that 
neutral ſalt is formed to which we have given the 
name of carbonate of potaſh or ſoda. I have made many 
other experiments, and have given an account of them 
na particular Memoir, (Chem. Mem. & Obſerv. 1784). 
From all of them I am convinced that this matter is a 
true neutral falt formed by oxide of iron with the car- 
bonic acid. Ruſt ſhould therefore be called carbonate 
iron, to diſtinguiſh it from the genuine oxides of this 
WH metal. This falt is preciſely the ſame with what Berg- 
nan calls aerated iron. This theory, too, has been adop- 

ted by Macquer.. It explains very naturally how iron 

comes to contract ruſt ſo ſpeedily in humid and impure 
ar; how it comes to be altered ſo quickly and fo en- 
tirely in places where the air is corrupted by the reſpi- 
ration of animals, by combuſtion, or by vapours pro- 
ceeding from animal matters; as, for inſtanee, in 
ſtables, ſtalls, and houſes of office, &c. Iron is of all 
metals the moſt liable to alteration from the contact of 
air, and the alteration is not confined to its ſurface: 

Very thick bars of iron are often ruſted half way 
through. : = | 
Water acts powerfully on iron when cold. It divides 

| | | it, 
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Of Tron. 
it, and even diflolves a part of it, according to the ex. 
periments of M. Monnet. The purer the iron is, and 
the more air it contains, ſo much the more of it dou; 
water diffolve. When iron is for ſome time Rirred 
about in water, it appears to be divided into very mi. 
nute parts; and on decanting the water, which is 3 
little turbid, it depoſites a very fine black powder, 
which has received the name of Zemery's martial A. 
hops. This powder mult be carefully dried by a mo- 
derate heat, and in a cloſe veſſel}, ſuch as an alembic; 
leſt the contact of the air ſhould ruſt it. This martial 
#thiops is very ſubject to the attraction of the load. 
ſtone; it is a black oxide of iron formed by water. As 
this operation is very tedious and delicate, various che- 
miſts have attempted to ſimplify it. Rouelle, in ma. 
king up this preparation, made uſe of the nο¹ν ], de 
la Gariize, and by that means obtained a very fine I. 
_  ebiop# in much leſs time than what is conſumed i in Le- 
mery's proceſs. I believe M. Joſſe's method, which is 
much more-expeditious, might be advantageouſly ſubſti- 
tuted in its place, We will hereafter give ſome other 
proceſſes for preparing martial Athiops. Lemery's is ef. 
fected by an actual decompoſition of water; the hydro: 
genous gas is diſengaged, and the iron is bridated by 
abſorbing twenty-five parts of oxigene to a hundred, 
We will very ſoon treat more at length of this decom- 
ee of iron by water. 

We have already mentioned, that nen ſteel i in bars 
is heated to a certain degree, and ſuddenly immerſed 
into cold water, it becomes very hard and very brittle. 
The hotter the ſteel, and the colder the liquor into 
which it is immerſed, ſo much the more eminent de 
theſe qualities become. This operation is called en. 
F. Steel may at pleaſure be cauſed to aſſume any 
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degree of hardneſs. We can alſo deprive it of its tem- 
per, by heating it to the ſame temperature at which it 
was tempered, and ſuffering it to cool ſlowly. This 
effect of water on ſteel appears to depend on the ſud- 
den cooling producing a change on the diſpoſition of 
its parts, and injuring its cryſtallization. All metals 
admit of being hardened by tempering ; but the 
more infuſible the metal, ſo much the more eminent 
the degree in which it acquires this quality. Iron 
therefore is more ſuſceptible of it than any other. 
About two years fince a much ſtronger re- action 
was diſcovered to take place between water and iron. 
M. Lavoiſier putting iron and water together into a 
bell-glaſs above mercury, obſerved that the iron ruſt- 
ed, and the water decreaſed in quantity in proportion 
as an elaſtic fluid which filled the upper part of the ap- 
paratus was' diſengaged. The fluid diſengaged proved 
to be inflammable gas. The iron had gained an addi- 
tional weight, and was oxidated. M Lavoiſier conjec- 
tured that the water might contain oxigene, and that 
the inflammable gas, the other principle of the water, 
might be diſengaged, in conſequence of the oxigene 
uniting with the iron. He afterwards made a more 
deciſive experiment, in conjunction with M. Meuſnier: 
in that experiment, water in vapour introduced into a 
gun- barrel made red hot, afforded a large proportion 
of inflammable gas: The inner part of the gun was 
found to have acquired additional bulk, and was be- 
come black, brittle, and lamellated, much like the 
Iron ore of the iſle of Elba. The metal was found to 
have gained an increaſe of weight; and the additional 
weight which it had acquired, taken together with the 
weight of the inflammable gas, correſponded preciſely 
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Of Tron, 
oxidated by this means was found ſeparate from that 


which had not undergone the ſame alteration. It form. 


ed an interior cylinder, thicker than the exterior part; 
and differing greatly from it in texture, colour, con. 
ſiſteney, and form. In order to ſucceed in this exper. 
ment, it is requiſite to make the iron fully red hot; for 
heat contributes greatly to the ſeparation of the prin- 


ciples of the water. And when the gun- barrel is not 


thoroughly red hot, and the water not in an highly e. 
laſtic ſtate when it paſſes through it, no inflammabl/ 
gas is diſengaged, nor is the water decompoſed. This 
has happened with various philoſophers ; who not ma. 
king the iron hot enough, and introducing the water 


into it in a liquid ſtate, have not obtained the ſame te- 


ſults as M. Lavoifier, and have of conſequence denied 


water to be decompoſable, though Syntheſis concurs to 
juſtify M. Lavoiſier's inferences from analyſis, as has 
been incontrovertibly ſhown by. the ſame gentleman 
and M. Mongez. There are many other occafions on 
which water 1s, in like manner, ſeparated into its con- 
ſtituent principles, and gives riſe to manyivery important 
zuenomena, of which we will hereafter have occaſion 
to take notice. Such is the experiment by which water 
was diſcovered to be a compound conſiſting of o, 14 of 

. hydrogene with o, 86 of oxigene. 1 
Iron does not combine in its metallic ſtate with ear- 
thy or ſtony matters; but oxide of iron facilitates the 
fuſion of all kinds of glaſs, communicating to it a green 
or brown colour. The colours which oxide of iron 
communicates to other bodies are various, according ai 
it is more or leſs completely oxidated. This oxide 
poſſeſſes like wiſe the property of aſſuming and commu- 
nicating more or leſs confiſtency to thoſe ſtones with 
which 
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which it is naturally or 'artificially mixed, and of ma- 
king them liable to dilution in water. 
Neither barytes, magneſia, nor lime, acts obſervably 
Ne upon iron. | 
4. The pure fixed alkalis and ammoniac, when diſſol- 
or ved in water act in a ſenſible manner on this metal, In 
N- the courſe of a few days digeſtion on it, the liquors be- 
ot come foul, and give a precipitate of a ſmall portion of 
e. Eibiops or black oxide of iron: And, as has been ob- 
1 ſerved by the chemiſts of the Academy of Dijon, a cer- 
is ain quantity of hydrogenous gas is diſengaged during 
a. WT the reaction of theſe ſubſtances; a circumitance which 
proves that the water contributes to it, as the hydro- 
genous gas can be given out only in conſequence of 
ts decompoſition ; to which no doubt the alkalis con- 
tribute, | 

Iron may be diſſolved in any of the acids. M. Mon- 
get has obſerved, that the concentrated ſulphuric acid 
cannot act on this metal, unleſs it be boiling. On di- 
tillmg this mixture to dryneſs, there are found in the 
retort ſublimated flowers of ſulphur, and ſulphate of 
iron in a white maſs, which may be diffolved in one 
part of water, but being decompoſed by the heat, af- 
tords no cryſtals. The ſulphuric acid diluted in two 
parts of water readily diſſolves iron filings cold; at 
the ſame time when the metal is diſſolved, a conſider- 
able quantity of hydrogenous gas is diſengaged. - By 
putting a lighted taper to the mouth of the matraſs, af- 
ter keeping it ſtopped for ſome time with the hand, it 
may be made to detonize with a conſiderable noiſe. 
This gas burns with a reddiſh flame, ſometimes emit- 
ting very ſmall ſparks, like thoſe of iron filings. Mac- 
quer, Bergman, and Mr Kirwan, think that in this in- 
lance of combination the ſulphuric acid diſengages a 
D d a reat 
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great part of the phlogiſton of the iron, and that te the ac 
inflammable gas belongs ſolely to this metal. This op. ſes, a1 
nion appears to have been built on the belief that in net, v 
Nammable gas might be extracted from iron alone, when | 
without any intermedium, merely by the action of fe gins af 
But it is at preſent a well eſtabliſhed fact, that the by. phænc 
drogenous gas diſengaged from iron by heat is alway the ſal 
in ſtrict proportion to the water which it contains; and WW iron w 
it is no lefs certain that the water added to the ſulphu- mains 
ric acid gives out, in conſequence of being decompo. Wi additic 
fed, hydrogenous gas. 1, Becaufe the concentrated be red1 
ſulphuric acid affords only ſulphureous gas. 2. Be. than h. 
cauſe in this ſtate it cannot act upon iron without the being 
aid of heat, and even then acts upon it but very faint. WW tranſpa 
ly. 3. Becauſe, whenever water is added, the reaction bic cry 
becomes more rapid, and hydrogenous gas is produced. pr4s o 
4. Laſtly, becauſe the concentrated ſulphuric acid is in Peop: 
part decompoſed by the iron when there is no water Wl artifici- 
added; whereas when water is added to the ſolution, and it i 
the acid remains without diminution, and only com- is requ 
bines with the oxide of iron. The proof of this lat ſome tu 
fact is, that the ſame quantity of alkali is required to WM contrib! 
ſaturate this acid after it has acted on iron as before, Ml vercd u 
In this operation, therefore, it is the water which oxi lolved i 
dates the iron, as was long ſince conjectured by M. de lulphate 
la Place ; and has been fully proved by Meſſrs Lavoi- Wi P<1s, i 
fier and Meuſnier. IS with! 
While the ſulpharic acid diluted in water acts upon Neither 
iron, a portion of the metal is precipitated in a black decomp 
powder, which was taken by Stahl for fulphur, and ha Wil ©* mad 
been found by M. Monnet to be martial Ætbiopt. That WM tracts 
black oxide appears to be more than ſufficient for Wl ©” zolic 
the ſaturation of the acid. As ſoon as one part of tal, Suc 
the iron is combined with one of the acid, althoug H ene 
| the after be] 
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ſes, and it no longer acts upon the metal. M. Mon- 
get, who firſt made this obſervation, remarks, that 
when water is poured into the mixture, the acid be- 
zins again to act upon the metal. The cauſe of this 
phænomenon is, that the water which was united with 
the ſulphuric acid has been abſorbed / the ſulphate of 
iron which is already formed, wh he acid which re- 


addition of a new quantity of water more of the metal 
he reduced to oxide. The ſulphuric acid diſſolves more 
than half its own weight of iron. That ſolution, after 
being filtered and evaporated, affords by cooling a 
tranſparent ſalt, of a beautiful green colour, in rhom- 
bie cryſtals, This is the martial vitriol, or green cops 
peras of commerce. We call it ſulphate of iron. 
People do not take the trouble of making up this ſalt 
artificially, becauſe nature ſupplies it in abundance, 
and it is eafily extracted from martial pyrites. All that 
is requiſite is, to leave thoſe ſulphures expoſed for 
ſome time to the air. The moiſture of the atmoſphere 
contributes to their decompolition ; they become co- 
rered with a white effloreſcence, which needs to be diſ- 
ſolved in water and cryſtallized before it can afford 
lulphate of iron. This decompoſition of pyrites de- 
pends, according to Stahl, on a double affinity. Sulphur 
is with him a compound of phlogiſton and vitriolic acid, 
Neither water or iron, when taken each by itſelf, can 
decompoſe ſulphur : But when theſe two ſubſtances: 
are made to act upon it together, the iron detaches and 
attracts to itſelf the phlogiſton of the ſulphur, and the 


or WY ©1775 lic acid combines with the water to diſſolve the me- 
anal. Such of the pyrites as are leſs diſpoſed to effloreſce, 
among which are the brilliant pyrites, effloreſce readily 
beter being deprived by roaſting of a part of the ſul- 
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the acid be not nearly ſaturated, yet the ſolution cea- 


mains unſaturated eannot act upe:: the iron, till by the 
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phur which they naturally contain. The vitrio b f. 


parated from it by waſhing. The ſolution. of this fal 


depoſites at firſt a certain quantity of iron in the Rate of 
ochre. The liquor is not evaporated and cryſtallized til 
after this depoſitum be precipitated. The modern opi. 
nion concerning the effloreſcence of pyrites is, that the 
ſulphur, which in them is divided as in its combinations 
with alkaline ſubſtances, combines with a portion of 
oxigene to form ſulphuric acid; which being diluted 


by the water of the atmoſphere, enters into union with | 


the iron, not without exciting heat, and diſſolves it 
What adds a very conſiderable weight to this opinion is 
that the contact of air is neceſſary to the efloreſcence of 
pyrites, and that moiſture which contributes greatly to 
their vitriolizatian, acts in this inſtance in the ſame 
manner as 1n the ſolution of iron. Such is the origin 
of the hydrogenous gas, which is diſengaged in this 
operation when performed in vacuo. 

Sulphate of iron has a green emerald colour, and a 


very aſtringent taſte. * It ſometimes reddens ſyrup of 


violets ; but it does not uniformly produce this effect 
From the experiments of K unckel and M. Monnet, it 
appears that theſe cryſtals contain a quantity of water 
equal to more than half the weight of the ſalt. If thi 
falt be ſuddenly expoſed to a pretty ſtrong heat, it be. 
comes liquid, like any of the other ſalts which are more 
ſoluble in heat than in cold; when dried, its colour 1s 
a whitiſh grey. If it be heated at a more intenſe fire, 


it gives out ſo much of its acid in the form of ſulphu- 


reous gas, and becomes red ; in this ſtate it is called 
colcathar. Sulphate of iron, when calcined till it be 
comes red, attracts the moiſture of the atmoſphere in 
very ſenſible manner by means of the ſulphuric acid 
which it contains. When diſtilled in a retort, and il 
a reverberating furnace, this ſalt affords at firſt a v. 
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ter which is faintly acid, and is called dew of vltriol. 
The balloon muſt be changed when we wiſh to obtain 
the concentrated ſulphuric acid ſeparately ; which, 
when the heat is very intenſe, appears black as it paſſes 
into the receiver, and exhales a ſuffocating ſmell of vo- 
he latile ſulphureous acid. What enables it to diſplay 
theſe phenomena is, according to the pneumatic theory, 
of its having loft a part of its oxigene, which has become 
el fixed in the iron. Towards the end of the operation, 
te acid diſtilled aſſumes a concrete cryſtalline form, 
and it is now called glacial ſulphuric acid. This expe- 


it, 

1 riment, which is deſcribed by Hellot, did not ſucceed ' 
of with M. Baume ; but among chemiſts in general it is 
10 conſidered as certain and infallible. The glacial ſul- 


phuric acid, when diſtilled in a ſmall retort, gives out 
ſulphureous gas, and becomes white and fluid. It 
owes its concrete ſtate to the preſence of this gas. It 
combines with water with hiſſing and heat, and on 
this occaſion too, gives out ſulphureous gas. Such is 
Northaauſen's fuming oi of vitriol, and the concrete 
ſalt obtained from it by a moderate heat, of which I 
have given an analyſis in a Memoir publiſhed among 
the Memoirs of the Academy for the year 1785. 

The reſidue remaining after the diſtillation of ſul- 
phate of iron is red, and reſembles colcothar. When 
waſhed with 'water, there is ſeparated from it a white 
ſalt but little known, and called colcothar ſalt, or fixed 
falt of vitriol. What remains is a red iniipid earth, which 
is pure oxide of iron, and is called mild earth of vitriol, 

Sulphate of iron, when expoſed to the air, becomes 
a little yellow, and is gradually covered with ruſt, by 
abſorbing oxigene from the atmoſphere. By. this ab- 
ſorption of oxigene, it is by degrees more and more 
| calcined, till it become incapable of remaining united 
with the ſulphuric acid. A ſolution of this falt exhi- 
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bits the ſame phenomenon when brought into contaq; 
with the atmoſphere; and either the one or the other 
may be uſed as an eudiometer. f 


Cold water diſſolves a quantity of this ſalt equal to 


half its own weight: hot water diſſolves ſtill more of 
it; but when ſufficiently impregnated, it appears to 
be rendered turbid by a quantity of ochre more of 
leſs confiderable. This ochre is ſeparated from it b 
filtration; and the ſolution, when cooled, gives _ 
green tranſparent rhomboidal cryſtals. The ſuperna- 
tant liquor affords by evaporation a new parcel of 
cryſtals ; and after it is deprived of all that it can af. 
ford by cryltallization, there remains a blackiſh brown 
or a brown yellow mother water, not -ſuſceptible of 
eryſtallization. When evaporated by a ſtrong heat 
and ſuffered to cool, this mather water forms a Go 
unctuous maſs, which powerfully attracts the moiſture 
of the atmoſphere. When this maſs is thoroughly dry 
it affords a greeniſh yellow powder. According to M. 
Monnet, the mother water of ſulphate of iron contains 
iron in the ſtate of a perfect oxide. He made himſelf 
certain of this fact, by forming directly, with the help 
of heat, a ſolution of genuine oxide of iron in this acid, 
The ſolution is brown, and not ſuſceptible of cryſtal. 
lization. | | 
The oxide of iron may be ſeparated from the mo- 
ther water, not only by aluminous earth, but alſo by 
copper and iron filings, to which perfect ſulphate of 
iron is not hable.—A ſtrongly ſaturated ſolution of this 
perfect ſalt, if expoſed to the air, changes in a certain 
ſpace of time into a mother water of the ſame nature 
with the two laſt-mentioned, by attracting oxigene from 
the atmoſphere. 5 
Sulphate of iron is decompoſable by lime and alkalis 
Lime-water poured into a ſolution of this ſalt produces 
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portion of the precipitate is again diſſolved in the wa- 
ter, and communicates to it a reddiſh tinge. In the 
years 1777 and 1778 I preſented to the Academy two 
memoirs on precipitates of iron obtained by cauſtic al- 
to kalis, or by alkalis not cauſtic, in which I have accu- 
or rately deſcribed the phænomena which attend thoſe 
y precipitations, and the ſtate of the iron in theſe differ- 
le ent circumſtances : I ſhall here give the chief facts 


a. which they afford in relation to ſulphate of iron. Cau- 
of tic fixed alkali precipitates the ſulphuric folution of 
. iron in dark green flakes, which are again diſſolved in 
, the alkali, forming a kind of martial tincture of a very 


beautiful red colour. When a ſmaller portion of the 
t, alkali is put into the ſolution, the precipitate may be 
ft taken up and converted into blackiſh Azh:ops, or black 
e oxide of iron, by drying it rapidly and in cloſe veſſels. 
„ lt theſe two precautions were neglected, the iron would 
. very ſoon become oxide, on account of its being moiſt 
Is and divided. Potaſh, ſaturated with carbonic acid, or 
If WM carbonate of potaſh, forms a greeniſh white precipitate 
b which does not diſſolve again in the alkali. This dif- 


l ference is owing to the carbonic acid, which unites with 


|. the iron as faſt as it 1s ſeparated from the alkali by the 
{ulphuric acid. The precipitate formed by con- 
. erete ammoniac, or ammoniacal carbonate, is of a 
greeniſh grey colour: a part of it is again diſſolved in 
the ſalt, and communicates to it a red tinge : ſo that 
the phenomena which ammoniac produces in this ſolu- 
tion are in one reſpec directly oppoſite to thoſe of the 
fixed alkalis ; cauftic fixed alkali diſſolves the precipi- 
tated iron very readily ; carbonated potaſh not with- 
out the greateſt difficulty. | 
Aftringent vegetable matters, ſuch as nut-galls, ſu- 
mac, huſks of nuts and pomegranates, quinquina, cy- 
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m precipitate in flakes of a deep olive green colour; a 
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preſs nuts, log wood, tea, & c. cauſe ſulphate of iron 1 


vield a black precipitate. That precipitate, which can. 


not be miſtaken for iron, is ſo much attenuated as to u. 
main ſuſpended in the liquor. On adding to this mix. 


ture a little gum arabic, the iron precipitate is perma. 


nently ſuſpended, and the compoſition forms the black 
liquor known under the name of ink, We do not ye 
certainly know what paſſes on this occaſion. Macquer, 
M. Monnet, and many other chemiſts, think the preci. 
pitate of ink to be combined with ſome principle of the 
nut-gall which diſengages it from the acid, They ap- 
pear with ſome reaſon to think that principle in anoily 


ſtate. M. Guanetti, a phyfician at Turin, has made 2 


number of experiments on iron precipitated by aſtrin- 
gents from its ſolutions. The reſult of his reſearches, 
which he has given in his analyſis of the waters of $t 
Vincent, proves that this precipitate is not liable to be 


_ attracted by the loadſtone; that it becomes ſo, however, 


when heated in a very cloſe veſſel; that it is ſoluble in 
acids without efferveſcence; and that the ſolution no 
longer receives a black tincture from nut galls : from 
which facts it may be inferred, that the iron is combi- 
ned with the aſtringent principle, and that they exif 
together ſomewhat in the ſtate of a neutral ſalt. In 
the third volume of the Elements cf Chemiſtry by the 
Academy of Dijon, there is a ſeries of experiments on 
the aſtringent vegetable principle, which ſeem to repre- 
ent that ſubſtance as of a ſimilar nature with acids, 
According to thoſe chemiſts it reddens vegetable blue 
colours; combines with alkalis ; decompoſes ſulphures; 
diſſolves, and appears to neutralize metals; decompoſes 
all ſolutions of metals with peculiar phenomena; 4. 
ſcends in diſtillation without loſing its power of acting 
on metals, and difplays a vaſt number of other proper- 
ties which we have not here room to enlarge upon. 
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1 The experiments and inductions of the academicians 
F Dijon have ſince been confirmed by the reſearches of 
Scheele. That celebrated chemiſt has diſcovered, that 
the ſimple infuſion of nut-galls in water ſeparates from 
it a peculiar acid, ſuſceptible of cryſtallization, which 
detaches iron from any other acids, and communicates 


tate, We call this ſalt the acid of galls, or the gallic 
wid, Its hiſtory will occur in the vegetable kingdom. 

A ph:enomenon ſtill more difficult to underſtand than 
the action of nut-gall on ſulphate of iron, is the decom- 
poſition of this ſalt by an alkali calcined with bullock's 
blood. By this' means we obtain a precipitate of a 
beautiful blue colour, and inſoluble in acids. This pre- 
cipitzte is called Berlin, or Pruſſian blue, becauſe it was 
firſt diſcovered in the city of Berlin. Stahl relates, that 
a chemiſt, of the name of Dieſbach, happening to bor- 
row from Dippel a quantity of fixed alkali to precipi- 
tate a ſolution of cochineal, Dippel gave him alkali on 


Dieſbach's ſolution to yield a blue precipitate. Dippel 
inquired into the cauſe, and prepared by a fimple pro- 
ceſs the Pruſhan blue, which was made known to the 
world in the year 1710, in the Miſcellanies of the Aca- 
demy of Berlin; but the mode of preparation was not 
communicated. Chemiſts laboured eagerly to diſcover 
the proceſs for preparing it, and at length ſucceeded. 
In the year 1724 Woodward publiſhed in the Philoſo- 
phical Tranſactions a proceſs for preparing this colour- 
ing ſubſtance. 

Io make Pruſſian blue, mix four ounces of nitre fix- 
ed by tartar with. as much dried bullock's blood. Cal- 
cine this mixture in a crucible till it be reduced to a 
coal and ceaſe to emit flame, Waſh it with as much 


water 


to it a black colour, by bringing it nearer to a metallic 


which he had diſtilled animal oil. The ſalt cauſed 
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ters capable of communicating this property to alkalis, 
M. Baume aſſerts, that phlapiſticated alkali may be pre- 
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water as may be requiſite to diſſolve the whole of the 
faline matter, which is called phlogi/ticated alkali, or 5. 
touring hixivium ; and let this lixivium be concentrated 
by evaporation. Next diſſolve two ounces of ſulphate 
of iron and four ounces of aluminous ſulphate in a pint 
of water. Mix this ſolution with the alkaline lixivium: 
a greeniſh depoſitum is produced, which muſt be ſeps- 
rated by the filter and muriatic acid poured upon it 
The depoſitum then takes a darker and more beautify] 


blue colour; and is to be dried by a moderate heat, or | 


in the air. ; 

Many chemiſts have fince attempted both to prepare 
and to form a theory of Pruſſian blue. As to its pre- 
paration, it is at preſent known that many other ſub. 
ſtances render alkali capable of producing a blue pre- 
cipitate of iron. | 

Geoffroy, in the Memoirs of the Academy for the 
year 1725, lays, that he found all coals of animal mat. 


pared with the coals of vegetable ſubſtances by a ſtrong- 
er heat. Spielman has made it with bitumens ; Brandt 
with ſoot, The manufactories of Pruſſian blue are 
very numerous ; and in each of them, it would appear 
different methods are employed in the preparations, M. 
Baunach informs us, that in Germany the hooves, horns, 
and hides of cattle are uſed for this purpoſe. All ani- 
mal matters, however, do not appear equally proper for 
the Pruſſian lixivium. I have attempted ineffectually 
to prepare it with the bile in the ſame manner as with 
the blood of bullocks, What I obtained was an alka- 
Ii which produced in a ſolution of vitriol a greeniſh 
white precipitate ; and the precipitate was entirely diſ- 
folved in the muriatic acid. 

Chemiſts differ greatly concerning the theory of 
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Pruſfian blue. Brown and Geoffroy thought it to be 


I ch. the phlogi/tic part of iron extricated by the lixivium of 
ated the blood, and united with the aluminous earth. Abbe 
hate Menon thought it to be alkali, Macquer, in a memoir 


which has deſervedly been conſidered as a maſter-piece 
by every chemiſt, and is inſerted among the Memoirs 
of the Academy for the year 1752, has refuted the opi- 
nions of thoſe chemiſts. He thinks Pruſſian blue to be 
nothing but iron combined with an exceſs of the in- 
flammable principle which it receives from the pblagi- 
ſticated alkalz, and the alkali from the bullock's blood. 
He obſerves, 1. That Pruſſian blue, when expoſed to 
heat, loſes its colour and becomes ſimply iron again. 
2. That this blue is inſoluble even by the ſtrongeſt 
acids: 3. That alkalis are capable of diſſolving the co- 
louring matter of Pruſſian blue and abſorbing it till 


ie tit be ſaturated. For this it is ſufficient to heat an alka- 
1 line lixivium upon Pruſſian blue till the alkali become 
8. unfit to diſcolour it. Alkali, when thus ſaturated with 
* the colouring matter of Pruſſian blue, is found to have 
* loſt moſt of its properties. It is no longer cauſtic; it 
t does not efferveſce with acids; it does not decompoſe 
barytic ſalts ; it precipitates all metallic ſalts ; and this 
1 precipitation appears to take place by virtue of a double 
; affinity, the affinity of the acid with the alkali, and the 
N affinity of the metallic oxide with the colouring part of 


that ſalt. Alkali is thus capable of deſtroying the co- 
lour of a twentieth part of its weight of Pruſſian blue; 
and is then faturated with colouring matter. The 
acids diſengage from it a ſmall quantity of blue ſedi- 
ment; and the ſulphate of iron is then inſtantly preci- 
pitated in perfect Pruſſian blue. 
In regard to alkali prepared in the common way, 

Macquer obſerves, that it is far from being completely 
laturated with colouring matter; and that, from this 

2ͤð ˙ü circumſtance, 
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circamftance, it produces at firſt a green precipitate 


fhle o 


from the ſolution of ſulphate of iron. In fact, the por. the nat 
tion of the alkali which is ſaturated does give a blue perſuat 
precipitate; but the portion which is not ſaturated for he 
precipitates iron in the ſtate of ochre, which gives 4 hypott 
green tinge to the blue precipitate by intermixing the ciple C 
blue with yellow. According to this ingenions theoty, ing th 
the acid poured on the precipitate ſerves to diffolve that luble | 
portion of it which is not in the ſtate of Pruſſian blue, owes t 
and to improve the colour of that which is. The alum, his ex 


which is added to the ſolution of ſulphate of iron, ſatu- firſt at 
rates the alkali which is not already ſaturated with co- part 0 
louring matter ; and the earth of this laſt added falt, drach; 
being precipitated with the Pruſſian blue, brightens its low et 
dye. As it is neceſſary to pour acid on the precipitate line c 
of ſulphate of iron, in order to brighten Pruſfian blue, to bl 
that acid may be added to the alkali before it be em- Geoff 
ployed to precipitate the iron; for while the acid ſa- Pruffi 


turates the pure part of the alkali, it does not combine M. 
with that which is impregnated with colouring mat- demy 
ter, and is capable of inſtantaneouſly forming fine Pruſ- whick 


ſian blue. This phlogi/ticated alkali may be alſo ſatura- alkali 
ted with bullock's blood, by digeſting it over Pruffan tion 


blue till it ceaſe to diſcolourit. Macquer has recommend- accor 
ed this alkali ſaturated with acid as a good teſt for de- mal { 
termining the preſence of iron in mineral waters : but evapc 
M. Baume has obſerved, that this liquor itſelf contains priſm 
a certain quantity of Pruſſian blue, by which it may oc- the ſ⸗ 
caſion miſtakes when applied to this purpoſe. He pro- coals 
poles, therefore, to digeſt it for ſome time with a little mals 
vinegar by a moderate heat, in order that it may depo- blue. 
ſite the blue matter which it contains. Such were the whic 
reſults of Macquer's ingenious experiments on Pruſſian when 
blue; but that celebrated chemiſt was himſelf very ſen- rery 


ſenſible with 
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| ble of what was wanting, more eſpecially to explain 


the nature of the colouring ſubſtance. He could not be 
rſuaded to conſider that ſubſtance as pure phlogiſton; 
or he could not conceive how, as is pretended in this 
hypotheſis, iron ſuperſaturated with the phlogiſtic prin- 
ciple could all at once loſe both the property of obey- 
ing the attraction of the loadſtone, and that of being ſo- 
luble in acids, which, according to Stahl, this metal 
owes to its containing phlogiſton. M. de Morveau, in 
his excellent diſſertation on phlogiſton, has made the 
firſt attempt to determine the nature of the colouring 
part of Pruſſian blue. He obtained, by diſtilling two 
drachms of this compound, twenty-two grains of a yel- 
low empyreumatic liquor, which efferveſced with alka- 
line carbonates, and communicated an high red colour 
to blue paper, but has not been once mentioned by 
Geoffroy or Macquer, though they likewiſe diſtilled 

Pruffian blue. | ; 
M. Sage, in the year 1772, ſent to the Electoral Aca- 
demy of Mayence a memoir on phlogi/ticated alkali, in 
which he calls it animal ſalt. The lixivium of fixed 
alkali, treated with blood and faturated by dige- 
ſtion on Pruſſian blue, as directed by Macquer, is, 
according to M. Sage, a neutral ſalt formed by the ani- 
mal acid with fixed alkali. It affords, by inſenſible 
evaporation, cubic cryſtals, either octohædral or in 
priſms with four faces, terminating in pyramids having 
the fame number of ſides. This falt decrepitates on 
coals : by a violent heat it melts into a ſemi-tranſparent 
mats ſoluble in water, and proper for making Pruffian 
blue, M. Sage thinks that it is the phoſphoric acid 
which neutralizes the alkali in this neutral ſalt ; becauſe 
when the mixture of alkali with bullock's blood is made 
rery hot, it melts, and exhales an acrid vapour attended 
with White brilliant ſparks, which in his opinion are no- 
To | nothing 


years it has given no precipitate, but has depoſited a 
light bluiſh coating on the ſides of the phial, and has 
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maintained the ſame colour. I have had occaſion to 
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thing "RA phoſphorus i in flame. This opinion conoen. 
ing the nature of the acid of the Pruſſian alkali wou 


ohſers 


mentl 


be eſtabliſhed as a certain truth, if on the one hand it ble 
afforded phoſphorous when diſtilled with coal, a phz- Jourin 

nomenon which in that caſe Pruſſian blue might like. vith 
wile exhibit; and if, on the other hand, Pruſſian bue blue. 
could be formed by combining phoſphate ef potaſh or exhid 
ſoda with a ſolution of iron. But, as M. Sage has gi. in me 
ven no experiments to this purpoſe in his memoir, his whit 
theory cannot be admitted: the Pr 
The chemiſts of the academy of Dijon have in thei p ” 
acids 


Elements adopted a part of this laſt doctrine: They 
conſider the phlagiſticated lixivium as a neutral falt, | 


when 


They recommend cryſtallizing it by evaporation in depol 
preference to purifying it by vinegar, as has been pro. 1 wt 


poſed by M. Baume. This ſalt, according to them, is 
very pure; when caſt on nitre in fuſion, it cauſes it to 
detonize. They ſay nothing of its decompeſition, or 
the nature of its principles; they call it cryltallized 
Pruſſian alkali. 

Bucquet, on precipitating with muriatic acid, and af- 
terwards filtrating a lixivium prepared for Pruſſian blue, 
obſerved, that the alkali, tho' apparently pure after this 
operation, and without any appearance of Pruſſian blue, 
yet depoſited a blue powder. After filtrating it above 
twenty times in the ſpace of two years, in order to ſepa- 
rate the blue precipitated after each filtration, he at length 
found the liquor to be no longer capable of forming 
Pruſſian blue with the ſolution of ſulphate of iron. l 
have kept by me for more than eight years a ſmall por- 
tion of this lixivium ; during the two laſt of theſe 


1779, 
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cblerre this phænomenon twice fines I heard Bucquet 


* mention it in his lectures; and I believe it to be inva- | 
nd tiable. The Duke de Chaulnes ſhowed Macquer a co- 
. uring lixivium, which, on being previoully mixed 
like, ich an acid, became incapable of affording Pruffian 


blue. That chemiſt thinks, that the lixivium which 
exhibited this phænomenon muſt have been prepared 


5 in metal veſſels. Bucquet concluded from the facts 
dy hich he is above mentioned to have obſerved, 1: That 

the Pruſſian blue is entirely contained in the alkali em- 
ber ployed to precipitate the ſulphate of iron: 2. That 
* acids alone are ſufficient to ſeparate the alkali : 3. That 
ſalt when this alkali has, in the conrſe of a certain time, 


depoſited all the colouring matter which it contained, 
it is no longer fit for affording Pruſhan blue. 


” The Journal de , Phyſique for the month of April 
ig 1778, contains obſervations on Pruſhan blue by M. 


Baunach apothecary at Metz, which contribute great- 
y to ſupport Bucquet's opinion. After deſcribing the 


_ procels of the German manufactories for preparing 
* Pruſſian blue, M. Baunach affirms, that the lixivium 
1 prepared in thoſe manufactories by the fuſion of alkali, 
hi and the hoofs, horns, and hides of cattle, cauſes all me- 
ue, tals, and even calcareous earth, to yield a blue precipi- 
ve ate. This alkali, after precipitating metals, diffolves 
8 them; and they may be ſeparated by.the muriatic acid, 

th rhen they will diſplay a very beautiful blue colour. The 
ny ſingular facts related in that memoir, fuch as the diſtil. 


1 lation of the Pruſſian blue produced by this lixivium, 
which affords neither oil nor ammoniac z the ſolubility 
of the blue precipitate formed when muriatic acid is 


ſe | 

4 poured on this lixivium in nitric acid; the circumſtance 

1 of calcareous earth being found in the nitric acid which 
has deſtroyed the blue; and the exiſtence of a peculiar 
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434 Of Iron, „ 
phlogiſticated earth in it which he could not diſſehe 
theſe facts taken together ſeem to ſuggeſt, that this blue 
is not of the ſame nature with that which is precipitz 
ted from the common phlogiſticated lixivium which 
Macquer found to contain, and which can be produce 
only from blood. ns 

Since theſe experiments on Pruſſian blue, Scheele hy 

made a new ſeries of reſearches on the nature of this 


compoſition, which, together with ſome obſervations of 


which I have not yet ſpoken, throw much new light q 
its nature. | 
1. Common Pruſſian blue, diſtilled by naked fire, a. 
| fords a very large quantity of hydrogenous gas, tog. 
ther with oil, ammoniacal carbonate, and a little acid 
phlegm. This gas burns with a blue colour like that 
which riſes from marſhes ; its ſmell is empyreumatic; 
lime-water communicates to it the property of burning 
with a red flame and detonizing in the air, for it ab- 
ſorbs from the lime-water a part of its carbonic acid. 
M. de Laſſone has conſidered the gas of Pruſſian blue 
as a peculiar inflammable gas. Pruſſian blue, after this 
analyſis, is in the form of a blackiſh powder, ſubject to 
the attraction of the loadſtone. M. de Morveau ha 
obſerved, that it becomes orange before taking this co. 
lour. He is even of opinion, that Pruſſian blue con 
verted by heat to orange might be advantageoully em- 
ployed in painting. | 
2. Ammoniac heated above Pruſſian blue decompole 
it by ſeizing. on the colouring matter, and leaving 
the iron in the ſtate of brown oxide. Macquer made 
this fact known in the year 1752. Meyer, following 
him, has given the name of tinging liquor to this vol 
tile alkali ſaturated with blue colouring matter, and r- 
commends the uſe of it in analyſing mineral — 
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Nö bare obſerved; that when cauſtic ammoniac is diſtilled 
s blue 


eipi a blue colour to ſolutions of iron; from which it fol- 
rhich bons, that the colouring matter is not ſo volatile as 
due e nmoniac. When only a part of this falt is extracted 


by diftillation, the reſidue is of an olive green colour: 
on diluting it in diſtilled water and filtrating the liquor, 
it is found to have impregnated the water with colour- 
ling matter; and it accordingly aftords a very lively 
pruſſian blue with ſulphate of iron. 

z In the year 1780 I diſcovered, that when lime-wa- 
ter is digeſted on Pruſſian blue, it diſſolves the colour- 
ing matter, if aſſiſted with a little heat. The combina- 


le ha 
F this 
Dns of 
bt on 


© aff 
toge. 
acid 


> that the Pruſſian blue takes the appearance of ruſt. Fil- 


tic: WM trated lime-water is of a fine bright yellow colour: It 
rning does not turn ſyrup of violets green; it has not an alka- 
t ab · line taſte, and is not precipitated by the carbonic acid; 


acid. Wit does not combine with other acids: in a word, it is 


blue neutralized by the Pruſſian colouring matter; and when 
this poured on a ſolution of ſulphate of iron, it affords a deep 
ct to blue, which needs to be brightened by an acid. 


1 bas scheele has mentioned this Pruſſian lime-water, with= 


s co. ¶ out knowing any thing of my experiments; notwith- 
con. landing of my having given an account of the reſult in 
em. ny Elements of Chemiſtry, printed in the year 1781. 
He is of the ſame opinion with me, that this combina- 
poles WW tion is the very beſt that has been propoſed for deter- 
ving Wi nining the preſence of iron; becauſe it contains either 
nade none, or at leaſt very little, Pruſſian blue completely 
ving WW formed. 
ola. 5. The cauſtic fixed alkalis inſtantaneouſly deflroy 
e. the colour of Pruſſian blue with cold. I have obſerved 


cs. chat a pretty lively heat is produced on this occaſion; 
[ 5 Ee 2 | that 


on Pruſſian blue, the liquor which paſſes does not give 


tion is very rapid: the lime- water acquires a colour, and 
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that they afford much more blue with ſolutions of roy 


thereby forming neutral ſalts. 
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that the alkalis, when pure, difcolour much more Puf 
ſian blue than when ſaturated with carbonic acid; 2 


when pure than when carbonated. 

6. 1 found magneſia likewiſe to poſſefs the prope 
of diſcolouring Pruſſian blue, but not in lo eminent 
degree as lime. 

7. Pruſſian blue in 80 if caſt on nitre in fuſing, 
produces ſome ſparks ; from which we may infer, that 
it contains a combuſtible matter. 

8. Pruffian blue, prepared without alum, become 


| very ſubject to the attraction of the loadſtone on being | 


flightly calcined ; but common Pruſſian blue never at. 
quires this property by the action of fire. 
g. Pruſſian blue diſcoloured by alkaline matters, and 


in the ſtate of oxide of iron, regains a part of its blue co- 


Jour if an acid be poured into it. The cauſe of this 
phenomenon feems to be, that all the colouring mat. 
ter has not been carried off by the firſt action of the al. 


- Kalis ; and a portion is ſtill retained among the part. 


cles of the oxide of iron. 

All theſe facts ſhow, that the colouring part of Pruf- 
ſian blue acts as a peculiar acid which faturates alkalis 
This is the opinion of 
great many chemiſts, particularly of Scheele; whole 
reſearches on this matter I am now to give ſome ac- 
count of. That celebrated chemiſt has ſhown by hu 
experiments, 1. That the lixivium of blood, « 
phlogiſticated alkali, is decompoſed by the carbs- 


nic acid of the atmoſphere z and that all other acid 


ſeparate from it the colouring part. 2. That thi 


colouring part is fixed, and retained in the lixivium 
by a ſmall quantity of pure iron, or ſulphate df 
iron. 3- That when it is diſengaged by acids, U 


means of diſtillation, it fills the balloons with a vapour 
which 
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which makes ſolutions of iron to yield a blue precipitate, 

That when Pruſſian blue, or the lixivium of blood, 
is diſtilled entirely, it affords, together with the co- 
ouring matter, other products which alter that matter, 
ſuch as ſulphur ; and that therefore the colouring mats 
ter cannot be obtained pure by this proceſs. 5. That 
pruſſian alkalis, diſtilled with ſulphuric acid, precipitate 
2 good deal of Pruſſian blue, and afford a liquor impreg- 
nated with the colouring matter: the blue precipitated 
in this operation depends on the iron diffolved in theſe 
triple ſalts or compounds of alkali, colouring matter, and 
iron. 6. That oxide of mercury, or red precipitate, carries 
off the colouring matter of Pruſſian blue by ebullition, 
in a quantity of water equal to twice the weight of the 
two ſubſtances; and that by diſtilling this mercurial 
Pruflian lixivium with iron and ſulphuric acid, the iron 
reduces the mercury after the acid has diſengaged the 
colouring part : the colouring matter being diffolved in 
the water of the receiver as faſt as it is diſengaged, re- 
tains a portion of ſulphuric acid : to ſeparate it Scheele 
mixes a little chalk with the colour, and diſtills it by 
a moderate fire; the colouring matter then paſſes very 
pure into the receiver: and as it 1s diſengaged in the 
ſtate of an elaſtic fluid, according to what has been ob- 
ſerred by M. Monge, it may be received and diſſolved 
in water with the tubes and the apparatus which we 
have already repeatedly deſcribed. 


we ban colouring matter, its obſtinate adheſion to alkalis, 
ci ana the means for obtaining it perfectly pure, Scheele 
ö in a ſecond memoir examines into the nature of this 
"WY ubſtance and its combinations with alkalis and metal- 
a lic oxides. Although his experiments are numerous 
VV BY nd very accurate, Scheele does not prove in this me- 
"I ©3ir that the Pruffian colouring matter is a peculiar 


Ee 3 acid, 


After theſe experiments on the affinities of the Pruſ- 
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memoir, which he has obligingly communicated, 


Of Iron. 


acid. On the contrary, he endeavours to ſhow, thy 


M 
it contains inflammable gas, ammoniac, and a carbona. of Pi 
ceous principle. He acknowledges, however, that it the o 
renders a ſolution of ſoap turbid, and precipitates he. whic 
pars or alkaline ſulphures; and in a letter to M. Crell theſe 

he calls it the colouring acid. We give this ſubſtance Pruff 
the name of the Prufjic acid, and call its ſaline combi. by al 
nations Pruſſiates of potaſh, ſoda, ammoniac, &c. In ploys 
a note by the tranſlator of Scheele, this acid is ſaid to WF Pruſſi 
be decompolable by the acid of nitre ; and a proceſs M. L 
of M. Weſtrumb's is likewiſe given for obtaining Pruſ. ban b 
ſiate of potaſh very pure. It conſiſts in ſaturating cau- more 
ſtic potaſh with colouring matter, digeſting it over iſ forme 
white lead to purify 1 it from any hepatic gas which it nion, 
may contain, mixing it with diſtilled vinegar, expoſing bines 
it to the ſun, as directed by M. Scopoli and Father precif 
Bercia, in order to precipitate the iron entirely, and ad. WM pota!l 
ding to it two parts of rectiſied alcohol. The Pruſſate b, th 
of potaih is then depoſited in bright lamellated flakes, Pruffi 
waſhed with a new quantity of ſpirit of wine, dried, Accor 
and diſſolved in diſtilled water. Dr Crell ſays, that of 0X1 
Scheele ſent him, three months after M. Weſtrumb, an leſs fo 
analagous proceſs for obtaining a teſt liquor, the purity WI Precip 
of which might be depended upon, to aſcertain the pre- by a 1 
ſence of iron on any occaſion: _ with e 
The Pruſſic acid, or the colouring matter of Pruſſan Wi be ©: 
blue, has likewiſe engaged M. Berthollet's attention, mixed 
who has made ſtill later experiments upon it than any dents 
of the above mentioned chemiſts. Though that able thollet 
phloſopher is not yet fully fatisfied with his reſearches of po 
on this matter; they contain, however, a good many tuned 
new facts and experiments of ſuch conſequence, as to 7 
render it proper for us to give here an extract from his Wi By 


M. 
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M. Berthollet firſt obſerves, that there are two kinds 
af Pruſſiate of iron; the one common Pruſſian blue, 


ona. 
t it the other Pruſſian blue that has loſt a part of the acid 
Je. which it poſſeſſes in its ordinary ſtate, The laſt of 
rell theſe he calls Pruſſiate of iron with exceſs of oxide. 
ice pruſſian blue is in this ſtate, after being diſcoloured 
nbi. by an alkali. To ſeparate this exceſs of oxide, he em- 
In ploys the muriatic acid, which diſſolves it, leaving the 
d to Pruſſiate of iron in a neutral ſtate. He obſerves, with 
ce M. Landriani, that when alkali is digeſted hot on Pruſ- 
ruſ. jan blue, the alkaline Pruſſiate then formed diſſolves 
au- more oxide of iron than if the digeſtion had been per- 
Wer formed with-cold. Both of theſe chemiſts are of opi- 
h it nion, that an acid added to this triple combination com- 
ling WY bines with the exceſs of oxide of iron, and produces a 
ber WI precipitate of Pruſſian blue, juſt as when Pruſſiate of 
ad. Potaſh is mixed with a ſolution of iron. They ſay al- 
ate b, that heat cauſes this combination to yield a yellow 
kes, Pruſſiate of iron, that is, with excels of oxide of iron. 
ed, According to them the acid added ſeizes the exceſs 
hat of oxide of iron, and the Pruſſian blue becoming then 
an les ſoluble in the alkaline Pruſſiate, is of conſequence 
ity WY precipitated. When the Pruſſiate of potaſh, prepared 
re. by a moderate heat, has depoſited the Pruſſiate of iron 
with exceſs of oxide of iron, by ebullition, it may then 
Gan be evaporated to dryneſs, diſſolved again in water and 
mixed with acids; but will not, by any of theſe expe- 


tients, be brought to depoſite Pruſſian blue. M. Ber- 
ble tnollet ſays, that by evaporating the ſolution of Pruſſiate 
hes of potaſh thus purified, octahedral cryſtals are ob- 
nr Wl 2d with two pyramids truncated, ſo as to repreſent 
© WHT iuare plates with their edges cut ſloping. 

bis This chemiſt, on mixing a ſolution of theſe cryſtals 
| ith ſulphuric acid, and expoſing the mixture in a 
M, Ee 4 Phial 
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be ſeparated from it by any other acid. When the ex- 


portion of Pruſſic acid; and the Pruſſiates with excels 


firſt do not. 
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phial to the rays of the ſun, obſeryed, that in a ſhort time a 
blue colouring matter began to appear, and was gradually 
precipitated till the mixture was entirely decompoſed, 
A mixture of the ſame kind, preſerved in a dark place, 
does not become blue, nor yield a precipitate, even tho 
ſuffered to ſtand untouched for a number of month; 
A ftrong heat produces abſolutely the ſame effed. 
From theſe experiments, M. Berthollet ſhows, how in- 
accurate the principles on which the proceſſes recom- 
mended for purifying alkaline Pruffiates were founded, 
For, ſays he, inſtead of purifying them of a portion of 
Pruſſian blue, which chemiſts pretended to be only ac. 
eidentally mixed in them, they decompoſed moſt part 
of the matter which they attempted to purity. As Pruf. 
ſiate of potalh i is a triple ſalt, the Pruſfic acid has but a 
very faint diſpoſition to adhere with potaſh, and may 


that the 1 
Mineral a. 
part fixed 
led Schee 
which he 
pure, on 
tions. T 
confiſts ir 
blue and 
ſakes the 
cury, w1 
2 ſoluble 
terminat1 
which cc 
yium, aft 
ric acid: 
gene of t 
ſulphuric 


lie ſtate, 


traneous acid combines with the potaſh, one part of 
the Pruſſic acid combines with the oxide of iron to 


form Pruſſian blue, and the other is either volatili- ſtilled th 
lized in the ſtate of acid, or reduced to its prin- tiling 1 
riples, : ever mot 
The iron precipitated by alkaline Pruſſiates retains, was alw: 

yent this 


according to M. Berthollefã no ſmall portion of thoſe 
ſalts; by repeated waſh 18 it may be purified of them: 
theſe lixiviums contain alkalis combined with a ſmal 


of chalk 
dition, I 
not ſpec 
eaſily m 
what 1s 
calcareo 
the law 
phate o. 
M. B 
diſenga; 


of alkali are not ſeparated till after the exceſs of acid 
contained in the ſolution of iron is carried off by the 
firſt waſhings ; for the latter waſhings precipitate the 
iron in the ſtate of blue from its ſolutions, which the 


The only diſcernible As which he has found 


between Pruſſiate of potaſh and Pruſſiate of ſoda is 
_ 


Of Iron. 44t 
that the latter cryſtallizes differently from the former. 
Mineral acids diſengage the Pruſſic acid, which is in 
part fixed in the Pruſſian blue that is precipitated. This 
led Scheele to think of another combination, from 

which he might, with greater facility, obtain this acid 
pure, on which M. Berthollet has made ſome obſerva- 
tions. This proceſs, as we have already mentioned, 
confiſts in boiling red oxide of mercury with Pruffian. 
blue and diſtilled water. The Pruflic acid then for- 
ſakes the oxide of iron to unite with the oxide of mer- 
cury, with which it has a ſtronger affinity, and forms 
2 ſoluble ſalt which eryſtallizes in tetrahedral priſms, 
terminating in quadrangular pyramids, the fides of 
which correſpond to thoſe of the priſms. To this lixi- 
rium, after filtrating it, iron and concentrated ſulphu- 
ric acid are to be added; the iron unites with the oxi- 
zene of the mercury, and afterwards combines with the 
{ulphuric acid; the mercury is precipitated in a metal- 
lic ſtate, as appears from its luſtre. Scheele next di- 
filled this mixture by a moderate heat, to avoid vola. 
tilizing the Pruflic acid; but he obſerved that, how- 
erer moderate the heat which he employed, the Pruffic 
was always mixed with a little ſulphuric acid. To pre- 
yent this, he added to the mixture a certain quantity 
of chalk to fix the ſulphuric acid. Concerning this ad- 
dition, M. Berthollet has obſerved, that, as Scheele has 
not ſpecified the quantity, this operation might very 
eatily miſcarry, if the chalk were ever ſo little above 


what is ſufficient to ſaturate the ſulphuric acid: for 


calcareous Pruſſiate muſt thentbe formed, which, by 
the law of double affinities, would enen the ſyl- 

phate of iron. 
M. Berthollet has obſerved, that the ſulphuric acid 
diſengages but a {mall ks of acid from Pruſſiate of 
INCT=- 
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mercury ; and that it combines with the greateſt part | longer con 


of that ſalt. without decompoling it, thus forming à ter; but 


triple falt which cryſtallizes in {ſmall needles. Ac. of theſe li 


cording to his experiments, the muriatic acid diſenga. ſmell. If 
ges more of the acid of Pruſſiate of mercury than the ſtate, and 
ſulphuric acid does; forming like it a triple falt cry. nes in 1m 
ftallizable in 3 and much more ſoluble than cor. is reduced 
roſive mercurial muriate. Alkalis and lime cauſe this pours are 1 
triple ſalt to yield a white precipitate, M. Berthollet Berthollet 
proves, that alkaline Pruffiates do not precipitate ba- les in this 
rytes from its ſolutions, as Bergman thought, but join with 0x1g! 
with the ſolution to form triple falts : he ſhows that there one C 
they precipitatealuminous earth. The precipitate which agree with 


they form with this ſubſtance ſuffers no alteration though ox 
from the ſulphuric acid; but when digeſted with ſul- with the 


phate of iron, it forms Pruſſian blue. longer be 


The Pruſſie acid decompoſes the oxigenated muria. treated in 


tic acid, and by abſorbing its oxigene, becomes odorate. acid. 

In this ſtate it does not ſeem to have any great tenden- The Pri 
cy to unite with alkaline ſubſtances; for they ſcarce cipitate w. 
render its ſmell any thing weaker. It no longer cauſes tic acid, f. 
ſolutions of iron to yield a blue, but a green, precipi- mixed wit 
tate. The contact of the rays of the ſun renders it WM laſt mixtui 
blue again; iron and ſulphureous acid produce the of the Pri 
fame effect upon it. The phænomena appear when ox- cludes it t. 


igenated muriatic acid, ſulphate of iron, and Pruſſiate alkaline or 


of potaſh, are mixed together. M Berthollet concludes employed 
from this, that Pruſſian blue is liable to no alteration Ater it, pr 
either from light or from the ſulphureous acid, and bonic acid 
that it owes its green colour, ſolubility! in acids, &c. to From al 


its having abſorbed oxigene. that e 
If the Pruſſie acid be ſuperſaturated with oxigenated combined 


muriatic acid, and after that expoſed to the rays of fill unkn 


light, it ae new characteriſtic properties. It no The Kyow 
longer 
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pnger combines either with oxide of iron, or with wa- 
ter; but is found precipitated to the bottom of either 
of theſe liquors, in the form of oil, with an aromatic 
nell. If more oxigene be added to it when in this 
fate, and it be now left expoſed to the ſun, it cryſtal- 
lzes in ſmall white needles. This acid thus oxigenated 
s reduced to vapours by a moderate heat; theſe va- 
pours are neither ſoluble in water nor combuſtible. M. 
Berthollet has not yet been able to determine what paſ- 
ſes in this operation. Is the Pruflic acid ſimply united 
with oxigene,. without ſuffering any alteration? or is 
there one of it principles burnt? I am rather inclined to 
agree with him in adopting the laſt of theſe ideas: For 
though oxigene appears very little diſpoſed to combine 
with the Pruſfic acid; yet the Pruſſic acid can no 
longer be reſtored to its oxiginal ſtate, after being 
treated in this manner with the oxigenated muriatic 
acid. 8 
The Pruſfic acid prepared for forming a green pre- 
cipitate with iron, by means of the oxigenated muria- 
tic acid, forms ammoniac whenever lime or an alkali is 
mixed with it. Though an acid be poured into this 
laſt mixture, yet it does not regain the peculiar odour 
of the Pruſſic acid; from which M. Berthollet con- 
cludes it to have been deſtroyed by the mixture of the 
alkaline or calcareous ſubſtance. Although the potaſh 
employed were perfectly pure, yet an acid poured in 
after it, produces an efferveſcence, and diſengages car- 
bonic acid, 

From all theſe experiments, M. Berthollet concludes, 
that azote, hydrogene, and the pure coaly principle, 
combined in proportions, and condenſed to a degree 
mill unknown, form what is called the Prufſic acid. 
The kuowledge of this compoſition enables us to un- 
derſtand 
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derftand how the Pruſſic acid comes to be formed i This pro 
animal matters, in certain vegetable ſubſtances, and in | ing of a 
ammoniacal muriate contaminated with ahbavevudl. It ex. ſurface o 
plains likewiſe the reaſon why this acid is ſo combi. oil above 
ſtible and detonizes with ſuch force with various nj. liquor as 
trates, why it affords ammoniacal carbonate by diſtilla. neck of 
tion, and why the ſame falt is formed in it on the ag. WI the moiſt 
dition of oxigenated muriatic acid. M. Berthollet in water 
doubts if this ſingular combination contain oxigene. ſmell of 
At leaſt, ſays he, if the Pruflic acid ds contain oxigene, This ſolu 
it contains fo very little that the carbonaceous matters phate of 
not entirely reduced by it to carbonic acid ; for Pruſſian but ſulpl 


blue affords, by diſtillation, a good deal of carbonated nitrous g 


hydrogenous gas. There 
Such are the facts diſcovered by M. Berthollet. By Wl liquor in 
aſcertaining the nature of the colouring matter of Pruſ. Glauber” 


[ fian blue, he has proved it not to be a genuine acid, on being 
j however it may act as an acid in all its combinations, elferveſce 
the whol 


M. Veſtrumb and M. Haſſenfratz have found in Pruſ- 
ſian blue a little phoſphoric acid. But the laſt of phuric ac 


theſe gentlemen ſhows that acid not to be eſſential to who com 

Its nature. had at fir 

Sulphate of iron very eafily decompoſes nitre. The by diſtil 

decompoſition is partly owing to the ſulphuric acid, lolyed in 

which by combining with the alkali of the nitre, expel acid muſt 

the nitric acid; but it is likewiſe owing ina great meaſure to detern 

to the reaction of the iron on the laſt mentioned acid. to mix tl 

If the ſulphate of iron employed to decompoſe nitre be above the 
ſcarcely dry, a large quantity of nitrous acid is then But at th 

obtained, very red and fuming : the reſidue, on being £00 took 

lixiviated; affords ſulphate of potaſh, fixed alkali, and ulphuric 

| red oxide of iron remaining on the filters. But if the ſtance ; a 
' ſulphate of iron have been well calcined, and the nitre vered all 
| diately ar 


| melted, the product obtained will then be very ſcanty, | 
| This 
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This product conſiſts of two liquors; one of which be- "4446 
ing of a dark colour, almoſt black indeed, ſwims on the 01008 
iges of the other, which is red and ponderous, like 1 } 


oil above water. Accordingly, M. Baume confiders this 
liquor as a kind of oil. There afterwards paſſes into the 
neck of the retort a white faline maſs, which attracts 
the moiſture of the atmoſphere, and 1s ſpeedily diſſolved 
in water with heat, exhaling at the time a ſtrong 
ſmell of ſpirit of nitre, and very thick red vapours. 
This ſolution, when ſaturated with potaſh, affords ſul- 
phate of potaſh, The white maſs is therefore nothing 


but ſulphuric acid rendered concrete by a portion of Wt "Nt 
There appears to be no difference between the heavy =_ 1 
liquor in the balloon and ſpirit of nitre obtained in 7 l. i 
Glauber's way. But the light liquor that ſwims above, 
\ 


on being mixed with ſulphuric acid, produces a fively ANAL 
efferveſcence; and even a dangerous exploſion. Almoſt n 
the whole of the nitrous acid is diſſipated, and the ſul- i 


phuric acid takes a concrete cryſtalline form. Bucquet, [ mt 
who communicated this diſcovery to the Academy, 1 Wii 
had at firſt obſerved, that this concrete acid, obtained =_ 10 
by diſtillation, exhales red nitrous vapours when diſ- 1 % | 
ſolved in water. He inferred, that the ſolidity of the 1 
acid muſt be owing to its containing nitrous gas. But * will 
to determine this with greater certainty, he attempted eee 
to mix the blackiſh brown nitrous acid, which ſwims Wi 10 N 
above the red, with ſulphuric acid highly concentrated. | | 1 ö 
But at the very inſtant of the mixture, ſo rapid a mo- 1489 1 


tion took place, that the ſpirit of nitre poured on the n V 
lulphuric acid was expelled with noiſe to a great di- 1 
ſtance; and the perſon who made the mixture was co- 
vered all over with ſulphuric acid; and there imme- 


diately appeared on his countenance a great many red 
inflamed 
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| inflamed pimples, which a like the ſmall. -Pox; the oxig 
The ſulphuric acid became ſoon after concrete preciſe. the ſolut 
ly like that obtained by diſtillation; of which we haye certain t 
given the hiſtory. From this fact it appears that this eſpeciall 
acid may be rendered concrete as well by nitrous a; 0n imm 
by ſulphureous gas. + as has be 
The reſidue remaining aſter the diſtillation of nitre ide of ir 
by ſulphate of iron calcined to redneſs, is nothing but precipita 
ſcoriæ of iron, from which but very little ſulphate of iron in fi 
potaſh can be extracted by waſhing, obtained 
The ſolution of ſulphate of iron ſuffers no alteration nacy tot 
from hydrogenous gas. But though the baſe of this and ſome 
elaſtic fluid appears to have leſs affinity than iron with ſolutions, 
oxigene, as has been ſhown in the hiſtory. of the de- poſit a bi. 
compoſition of water; yet M. Monnet has obſerved, highly 
that hepatic gas communicates to fulphuric mother wa. takes the 
ter the property of affording cryſtals : And Dr Prieſtley in water, 
has reduced brown oxides of iron by the contact of on ſuch a 
hydrogenous gas. Theſe facts do not contradict our iron, it £ 
doctrine; they rather confirm it. In fact, iron may magma, 
be deprived of whatever oxigene it contains above the This mag 
Proportion of 0,28 by the action of hydrogene; but quantity 
this proportion it obſtinately retains, however attacked acid, a g 
by that principle. Such is the reaſon why in theſe in- There ca 
ſtances of reduction nothing is ever obtained but a black iron retai 
oxide, or martial Æthiops, and why iron oxidated by which re: 
water is always black. of a livel) 
Alkaline ſulphures precipitate ſulphate of iron with matter fo 
a blackiſh colour. This precipitate is a kind of mar- however | 
tial pyrites, or ſulphure of iron. appeared 
The nitric acid is rapidly decompoſed by tron, which water, 
diſengages from it a good deal of nitrous gas, eſpecially verified { 
| if the acid employed be concentrated, and the iron in potath m: 
mixture a 


a ſtate of diviſion. The metal is Oy "REN 
: 
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the oxigene which it attracts from the acid of nitre; 
the ſolution is of a brown red colour; at the end of a 
certain time it is found to have depoſited oxide of iron, 
eſpecially if it have been expoſed to the: contact of air. 
On immerſing into it a new quantity of iron, the acid, 
as has been obſerved by Stahl, is diſſolved, and the ox- 
ide of iron which it held in folution inſtantaneouſly 
precipitated. Yet by employing weak nitric acid and 
iron in ſmall. pieces, a more permanent ſolution may be 
obtained, in which the metal adheres with more obſti- 
nacy to the acid. This laſt combination is greeniſh, 
and ſometimes of a bright yellow colour. Both theſe 
ſolutions, when evaporated, become turbid, and de- 
poſit a brown red martial ochre. But if the latter be 
highly concentrated, inſtead of affording cryſtals, it 
takes the conſiſtency of à reddiſh jelly, in part ſoluble 
in water, the greateſt part, however, being precipitated 
on ſuch an occaltion. On continuing to heat nitrate of 
iron, it gives out a good deal of red vapours ; and the 
magma, becoming dry, affords a brick-coloured oxide. 
This magma, when diſtilled in-a retort, affords a ſmall 
quantity of fuming nitrous acid, a good deal of nitrous 
:cid, a good deal of nitrous gas, and ſome azotic gas. 
There can be no vital air obtained from it, becauſe the 
iron retains all the oxigene of the acid. The oxide 
which remains after the diſtillation of nitrate of iron is 
of a lively red colour, and would make a fine colouring. 
matter for painters, &c. The nitrous ſolution of iron, 
however highly ſaturated, has never, on any occaſion, 
appeared to me liable to be precipitated by diftilled 
water. The alkalis decompoſe it with phenomena di- 
rerfified according to their different natures. Cauſtic 
potaſh makes it yield a bright brown precipitate : the 


mixture aſſumes very ſpeedily a blackiſh brown colour, 
3 much 


moniacal carbonate might be of great uſe in caſes in 
Nord which | 


much deeper than that of the former ſolution. Tip 
cauſe of this phænomena is, that a portion, though 2 


very ſmall one indeed, of the precipitate is diſſolved by 


the alkali. Carbonate of potaſh ſeparates from it a yel. 
lowiſh oxide, which very ſoon takes a beautiful g. 
range red colour. If this mixture be ſtirred in pro. 
portion as the efferveſcence takes place, the precipitate 
is again diſſolved in much greater abundance than that 
which is produced by cauftic potaſh. M. Monnet ha 
accurately obſerved this phenomenon, and he aſcribe 
it with good reaſon to the gas which is diſengaged, 
This ſolution of iron by fixed alkali: bears the name of 
Stahl's alkaline martial tiucture. Its colour is a very 
beautiful red. M. Baume adviſes to prepare it with a 
nitrous folution of iron containing but a ſmall portion 
of the metal. Stahl again recommended an highly ſa- 
turated ſolution. M. Monnet.has obſerved, that a yel. 
low ſolution affords a copious precipitate, which is 


 ſearce diſſolved again in alkali, and does not colour it 


like martial tincture; whereas a very red ſolution in- 


ſtantaneouſly forms a martial tincture with the ſame 


alkali. Stahl's martial tincture loſes its colour in a cer 
tain time, and depoſites the oxide of iron which it con- 
tains. It may be decompoſed with the help of an acid. 
The acid of nitre ſeparates from it a red brick- coloured 
oxide, which is ſoluble in acids, and is called Stall“ 


aperient ſaffron of Mars. Either pure or cauſtic ammo- 


niac cauſes the nitric ſolution of iron to yield an almoli 
blackiſh deep green precipitate. Ammoniacal carbo- 
nate diſſolves again the iron which it ſeparates from 
the acid, and takes a red colour ſtill more lively that 
that of Stahl's tincture. This ſolution of iron by am- 
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which there is need both of a e tonic. and an 
itive difcuſhve. | 

[ have never boon able to ads more than a very 
ſmall quantity of-genuine Pruſſian blue from the red, 
fturated, nitric ſolution of iron, by alkali ſaturated 
with the colouring matter of that compoſition. I could 
never obtain any thing but a blackith precipitate, liable 


on this laſt event, aſſumed a green colour. 

M. Maret, ſecretary to the Academy of Dijon, has 
ſent to the Royal Society of Medicine a proceſs for ma- 
king martial Æthiops very quickly. It conſiſts in pre- 
cpitating the nitric ſolution of iron by cauſtic ammo- 
niac, and in waſhing and drying the precipitate with- 
out loſs of time. M. d' Arcet, who was employed by 
the Society to examine M. Maret's proceſs, did not 
uniformly obtain the ſame reſult. In my Memoirs on 
Precipitates of Iron, I have determined in what caſes 
. Maret's proceſs muſt ſucceed, and when it is likely 
to fail To obtain this Æthiops, it is requiſite, 
1. That the ſolution of iron have been lately formed, 
and that very ſlowly, of weak nitric acid, and iron 
ſomewhat divided, both cold. 2. That the ammoniac 
be recently prepared, very cauſtic, and, above all, have 
loft by ſtanding undiſturbed for ſome time the ſmall 
portion of calcareous earth and blackiſh combuſtible 
matters with which it uſually carries up from the ſal 
ammoniac and lime, not extracted in Woulte's appara- 
tus. 3. That the precipitate be inſtantly ſeparated 
from the liquor, and ſpeedily dried in cloſe veſſels. E- 
ven when all theſe precautions are carefully taken, the 
precipitate is ſometimes not very black, but rather of 
light brown colour. It riſes in ſcales, the under ſur- 
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to be again diffolved by the muriatic acid: the liquor, => 
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Have obtained a more beautiful and permanent . 
thiops by precipitating muriatic and acetous ſolution 
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face of which is s blackiſh ; a circumſtance which pro 
that the contact of air lightly ruſts its upper ſurface 


of iron with fixed alkali and cauſtic ammoniac ; waſfy 
ing theſe precipitates ſufficiently, and then drying then 
ſpeedily in cloſe veſſels. Yet I am of opinion, tha 
theſe Athiops, however pure they may be ſuppoſed ty 
be, {till retain a ſmall portion of their precipitants and 
firſt ſolvents ; as has been obſerved by M. Bayen of the 
precipitates of mercury; and they cannot therefor 
be employed in medicine with ſo much certainty x 
thoſe which I have above-mentioned. M. d'Arcet, in 
his report to the Royal Society of Medicine concerning 
M. Maret's proceſs, has communicated a proceſs 0 
M. Crohare's for making martial Athiops. This apo. 


thecary, who is known by a number of judicious che. 


mical operations, prepares martial Aithiops, by boiling 


water acidulated with a little nitric acid, upon iron fil- 


ings. The metal is immediately ſlightly oxidated, 
and affords a good deal of black oxide, or martial A. 
thiops. But in my opinion, M. Jofle's procels is prefe- 
rable to all of theſe ; it is eaſily performed, and 1 Is at 
tended with no danger. 

As iron is often uſed in procuring nitrous gas, it can. 
not be improper to obſerve here, that the nature of this 
gas is never preciſely the ſame on two occaſions; it vi 
ries amazingly, according as the circumſtances of the 


folution are diverſified, as the acid contains more 0 


leſs azote and oxigene, as the iron is more or leſs dil 
poſed to abſorb oxigene, as the temperature of the 
matters is hotter or colder, &c. Gas prepared by this 
proceſs generally contains more or leſs azote; for & 


iron abſorbs a greater proportion of oxigene than molt 


other 
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ether bodies, and abſorbs different quantities of it ae- 
wording as it is more or leſs completely in a metallic 
ſate ; the effects of nitrous gas diſengaged by this me- 
ul are therefore more or leſs uncertain in eudiometric 
aperiments, This truth, which is applicable to all bo- 
lies that ſeparate nitrous gas from the acid of nitre, 
hows how little the aſſays of eudiometers with nitrous 
gas are to be depended upon. Alkaline ſulphures are 
therefore much preferable as teſts for determining the 
purity of air. E eogt] 

The muriatic acid diluted in water diſſolves iron 


engaged from this ſolution, the production of which 
muſt be owing to the decompoſition of water, in the 


phuric acid. The hydrogenous gas produced by the 
ation of iron on the muriatic acid was formerly thought 
to be different in nature from that which 1s diſengaged 
from the ſulphuric ſolution of iron. This elaſtic fluid 
was then thought to be one of the principles of the mu- 
ratic acid. But ſince the diſcovery of the decompoſi- 


tion of water by iron, it has been proved, that the wa- 


ter, and not the muriatic acid, the nature of which is 
full unknown, gives riſe to the hydrogenous gas diſen- 
raged from the muriatic ſolution of iron; for the acid 
remains undiminiſhed and unaltered after the exhala- 


tion of this gas, and the ſame quantity of alkali is ne- 


cellary to ſaturate it which it would have required be- 
bore. This ſolution of iron by the muriatic acid pro- 
duces a conſiderable heat; which continues to be felt 
Wl the acid be ſaturated : a portion of the iron is pre- 
tpitated in real Zhiops, in this as well as in all its 
other ſolutions. When filtrated, it is of a green colour, 
nclining to yellow: It is much more permanent than 
Ff 2 ei- 


. 
— — 


S 


$ rapidly. A large quantity of hydrogenous gas is diſ- 


ame manner as when the metal is diſſolved in the ſul- 
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fuſes: a ſmell in fact but little different from that of pi. 


_ HE 
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either of the two former: when incloſed in a pit sion; 


properly ſtopped, it depoſites no oxide. I have kept cries off 
by me ſome of it for eight years; in all which time it The Du 
has depoſited nothing but a very light pale yellow dul. be combir 
But, again, when it is left expoſed to the air, it depo. en the Ac 
ſites in a few weeks almoſt all the air that it contaim; ton of wh: 
and the more it has been brought into contact with air, in a retort 
the brighter is the colour of the precipitate. It is x ery ſingul 
preſent known as a certain fact, that this precipitz. ne heat 
tion, which is in the ſame manner produced in all tie F win #* 
other ſolutions of iron, is owing to the metal abſorbing ab aA 
the oxigene of the atmoſphere; as I conjectured and e much 
ſuggeſted to the public in the year 1777. (See my Me. 3 ch” 
moirs on Chemiſtry.) 1555 to deliquia 
Stahl announced to the world, that in the combina. a 
tion of iron with the muriatic acid, the muriatic ac- 0 g e 


quired the characteriſtic properties of the nitric acid, 
But this fact has not been obſerved by any other che. 
miſt. It appears that Stahl attended only to the yel- 
low. colour of this folution, and the ſmell which it dif. 
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rit of ſalt, and much the ſame with that of the oxige| 
nated muriatic acid. 555 4 
The ſolution of iron by the muriatic acid does not 
cryſtallize regularly when evaporated. M. Monnet has 
obſerved, that if left to cool, when its conſiſteney is that 
of a ſyrup, it forms a kind of magma, in which fiat 
needled cryſtals are obſerved, which are liable to del. 
quiate. This magma melts by a very moderate heat; 
when a ſtronger heat is applied, it is decompoſed, buff 
not ſo eaſily as nitrate of iron; and when dry, it tales 
the colour of ruſt, There is diſengaged from it a poi 
tion of muriatic acid, which may be obtained by d- 
ſtillation; 
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gifation ; and which, as has been remarked by Brandt, 
carries off with 1t a little oxide of iron. | 

The Duke d'Ayen, in four excellent Memoirs on 
the combinations of iron with acids, which he has gi- 
ren the Academy, has entered into a minute examina- 
tion of what paſſes when muriate of iron. is decompoſed 
in a retort: He obtained from this operation three 
rery fingular products: He firſt obtained, by a mode- 
rate heat, a phlegm flightly acidulated : the muriatic 
geid was then concentrated; and its gas, though much 
more volatile than water, was in part fixed by the iron. 
By a much ſtronger heat, a part of the acid was volati- 
lzed with a little iron, and ſome cryſtals, not diſpoſed 
to deliquiate, were formed in the balloon. At the ſame 
lime, there were ſublimed to the upper part of the re- 
tort a number of very tranſparent cryſtals, reſembling 
rzor-blades, which decompoſed the light like the moſt 
beautiful priſmsy diſplaying very beautiful ſhades of 
red, yellow, green, and blue. There remained at the 
bottom of the retort a ſtiptic, deliquiating ſalt, of a bril- 
lant colour and a foliated form, preciſely like that ſpe- 
cies of talc in large plates, which is improperly called 
Muſcovy glaſs. "This laſt ſalt, when expoſed to a vio- 
lent heat in a ſtone retort, was decompoled, and af- 
ſorded a ſublimated product of a ſtill more ſurpriſing 
nature than any, of the former products. It was an 
opaque matter, truly metallic in its nature, and when 
examined by the microſcope, 1t exhibited regular cry- 
ſals, or ſections of hexagonal priſms, which the Duke 
VAyen compares to the ſquare pieces of wood uſed in 
looring rooms. Thoſe cryſtals were as brilliant as 
the beſt poliſhed ſteel, and equally ſubject to the at- 
uadion of the loadſtone; this was iron partly reduced 
1 and 
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blution a 
lis, or alka 
ful blue p. 


an imitation of nature, which ſublimes black oxides of 
iron by the fire of volcanoes, in the form of bright po. 


liſhed plates like ſteel. Such at leaſt appears to be h Water i 
origin of the ſpecular iron of Mont d'Or and of vd. ion: all 
vie; which, zccording to the accurate obſervations off combinat! 
M, de PArbre, phyſician at 4 5 is always in the quid, and 
chinks of lavas. hours, TI 
From theſe particulars, it appears what ſingular phe. and ſome\ 
nomena the ſcience of chemiſtry offers to our obſerva WM bave obſet 
tion, and what valuable diſcoveries it promiſes to ſuch bergman 
as ſhall purſue a train of experiments with the accu; WM that when 
cy and perſeverance of the Duke d'Ayen. Let it noi coloured 1 
eſcape us, that this reduction of iron favours the doe- lis; but th 
trine of gaſes, and that ſimilar products might be cb. t the ſa 
tained by the ſame n from many other anti tinge to 
or ers. Pruſſiate 
The muriatic ſolution a iron is decom OY by lime and led to the 
alkalis, like all martial ſolutions; but theſe precipitate ron, Tt 
are not ſo much altered, and may be very eaſily reduce Ml © bonate 
eſpecially ſuch as are produced by cauſtic alkalis, I hare bine with 
already obſerved, that this combination affords by pre it in this 
cipitation the pureſt A#7h:op., or black oxide of iron, tha pear to © 
can poſſibly be obtained. Alkaline ſulphures, ſulphu Ws mine 
rated hydrogenous gas, and aſtringents, decompoſe thi carbonate 
A | ſolutio water, AI 
it difolve 
* have in my cabinet a black iron ore, with ſmall and ver however, 
brilliant laminz, half a line in breadth, the form of which neui We know 
reſembles that of the cryſtals obtained by the Duke d'Ayen, The racic acic 
are very thin ſmall ſcales, of a very ſparkling grey Iron-colour, Gi Tuts m 
poſed ſlopewiſe, ſo as to interſect each other in all directions, and dil . 
perſed in a reddiſh opaque quartz, or a kind of coarſe jaſper. Il particular 
deautiful ſpecimen comes from Lorraine. The iron of Framont i thole falt 
the ſame nature. A. them red 
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blution as well as the other two: laſtly, Pruſhan alka- 
lis, or alkaline Pruſſiates, cauſe it to yield a very beauti- 
ful blue precipitate. 

Water impregnated with nine acid ealily diſſolves 

iron: all that is neceſſary in order to accompliſh this 

combination is to put iron filings into the acidulated li- 
quid, and to leave the mixture to digeſt during a few 
hours. This liquor, after being filtrated, has a pungent 
ind ſomewhat ſtyptic taſte. Meſſrs Lane and Rouelle 
have obſerved the carbonic acid to poſſeſs this property. 
Bergman calls this combination aerated iron, and ſays, 
that when expoſed to the open air it acquires a rainbow- 
coloured pellicle ; that it is decompoſable by pure alka- 
lis; but that alkalis ſaturated with carbonic acid produce 
not the ſame effect upon it. This ſolution gives a green 
tinge to ſyrup of violets, and affords with calcareous 
Pruſſiate a very brilliant Pruſſian blue. When expo- 
{ed to the air or heated, it precipitates brown oxide of 
fon, The name which we give to this combination is 
carbonate of iron. Iron has a ſtrong tendency to com- 
bine with the carbonic acid. In nature we often find 
it in this ſtate. Muddy iron ores and ſparry iron ap- 
pear to conſiſt moſtly of this combination. Ferrugi- 
nous mineral waters often contain iron in the ftate of 
carbonate of iron. This ſalt, when ſeparated from the 
water, and dried, 1s ſcarce ſoluble in that fluid. But 
it diflolves plentifully in liquid carbonic acid, ſubſiding, 
however, In a precipitate when the acid 1s volatilized. 
We know not in what manner the fluoric and the bo- 
racic acids act upon iron. 

This metal very readily dess ſulphuric ſalts, 
particularly ſulphate of potaſh or ſoda. I have treated 
thoſe ſalts with iron in a crucible, and have found 
them reduced by ſuch treatment to the ſtate of ſul- 
£4 phures, 
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phures. The lixivinm of a fulphure of this kind is 0; 
very deepgreen colour. A few drops of acid very ſpeediy i afford, 1 
deſtroy the colour of this metallie tincture. The great. ver, abou 
eſt part of the iron, oxidated by the oxigene of te cated wit! 
ſulphurie acid, remains undiſſolved in the water of te fate of 03 
lixivium; and acids diſengage from it a large quantity WW is muriate 
of ſulphurated hydrogenous gas. of ammor 

Iron cauſes nitre to detonize. On throwing into a re ly combir 
hot crucible a mixture conſiſting of equal parts of it the diſeng 
filings and dry nitre, in a certain time a very, rapid mo- place dur 
tion is excited, and a great many bright ſparks fly ou WM medicine 


{me filin, 


of the crucible. When the detanation is over, thecrucible WM hich is e 


contains a reddiſh oxide of iron, of which a ſmall part WW 1artis. A 
is combined with the alkali; when this matter is waſhed, WWW mixed wit 


the water diſſolves the alkali, and the oxide of iron re. a in an 


mains on the filter. This oxide was formerly called I nme kind 
Zawelfer's ſaffron of Mars. It is of a reddiſh yellow co. te appar 
lour, and is ſcarce ſoluble in acids. The alkali ſeps. yellow m1: 
rated from it by waſhing is cauſtic, according to molt phial: th 
chemiſts; for it is generally thought that metallic or. glance cor 
ides act like pure lime on this ſat, thus ſaturated with I ae with: 
carbonic acid k. „„ lily decor 

Iron eaſily decompoſes ammoniacal muriate. Two of it muſt 
drachms of irgn-filings, triturated with a drachm ofthis WM er the £1; 
ſalt, give out no ammoniac gas. Bucquet, who di 
ſtilled this mixture in a pneumato-chemical apparatus 
with mercury, obtained from it fifty. four cubic inches 


portion of 
municates 
Is at the 1 


of aeriform fluid; one half of which was ammoutac gas, 7 
and the other half hydrogenous gas. Four ounces ofthe Wl netal itſe 
| lame WW That whi 

5 ſufficientl. 

* It is to be obſerved, that Sace Black's theory, concerning the ay gave a ſli { 
ſticity of lime and alkalis, has been received, the r I. Foo 27 moniacal 

have not yet been made to determine whether metallic oxides and ing fron of 34 


properly ſo called, agree in their phenomena in this reſpect. And, (i 
experiment determine, we can ſay nothing certain on this head. A. 
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ame filings, with two ounces of ammoniacal muriate, 
allord, when diſtilled in a retort with a common recei- 
rer, about two drachms of liquid ammoniac, impreg- 
nated with a little iron, which it ſoon depoſites in the 
fate of oxide of iron. The reſidue of theſe operations 
is muriate of iron. What occaſions the decompoſition 
of ammoniacal muriate by iron is, that the metal eager- 
ly combines with muriatic acid: a proof of which is 
the diſengagement of hydrogenous gas, obſerved to take 
place during the operation. In pharmacy, there is a 
medicine prepared of ammoniacal muriate and iron, 
which is called martial lowers ſal ammoniac, or ens 
nartis. A pound of ammoniacal muriate in powder is 
mixed with an ounce of iron- filings: this mixture is expo- 
ed in an earthen pot covered with another veſſel of the 
ſame kind to a fire ſufficient to make the under part of 
the apparatus red hot. In five or ſix hours there is a 
yellow matter ſublimated, which is to be preſerved in a 
phial : this matter is the martial flowers, This ſub- 
ſtance conſiſts chiefly of ſublimated ammoniacal muri- 
ate with a little oxide of iron. As the metal very rea- 
dily decompoſes this falt, only a very ſmall quantity 
of it muſt be employed, in order that the greateſt part 
of the ſalt may be ſublimed in its natural ſtate. That 
portion of the oxide of iron which is volatilized, com- 


municates a colour to the ammoniacal muriate, which 


is at the ſame time ſublimated. 
= Oxide of iron decompoſes this falt better than the 
metal itſelf; for it diſengages. the ammoniac with cold. 
bat which is obtained by diſtillation is very fluid and 
lufficiently cauſtic. 1 have obtained ammoniac, which 
gave a flight efferyeſcence with acids, by diſtilling am- 
moniacal muriate with half its weight of aperitive ſaf- 
Tn of Mars, or oxide of iron prepared with acceſs of 
air, 
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ter, becomes hot in a few hours. 
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air, and of conſequence containing carbonic acid, In 
this inſtance, the carbonic acid diſengaged from the 
iron combined with the ammoniac, and ſo e it 
efferveſcent. 
Iron is altered in its colour by un ed gas; but 
the alteration which it ſuffers has not been yet ſuffi 
ciently examined. Black oxide of iron 1s not decom- 
poſed by this gas; but the brown or the red oxide ea. 
fily are, and they then paſs into the ſtate of black ox. 


ide; for hydrogene robs them of all the oxigene they 


contain, more than what is requiſite to maintain 
them in the ſtate of black oxide, 
rapidly with iron. A mixture, conſiſting of iron. filing 
and ſulphur in powder, and moiſtened with a little wa. 
It then ſwells, ac. 
quires conſiſtency, abſorbs the water, burſts with a 
diſcernible crackling, and exhales a good deal of aque- 
ous vapour, accompanied with a fœtid odour, very like 
that of ſulphurated hydrogenous gas. When the mix- 
ture is a large maſs, it takes fire in the ſpace of four and 
twenty or thirty hours, and as ſoon as ever the aqueous 
yapours ceaſe to ariſe from it. When ſubſtances hae 
nearly ceaſed to act on each other, the heat rapidly in- 
creaſes, and inflammation takes place. The ſmell then 


becomes much ſtronger ; it ſeems to be owing to the 


hydrogenous gas produced by the action of the ful. 
phur and iron on the water. This ſmell is mixed with 
another, that of alkaline ſulphures and pure hydroge- 
nous gas : the inflammation obſerved in this experiment 
ie, no doubt, owing to a copious diſengagement of hy- 
drogenous gas ; for the flame is more lively than that 


of ſulphur. It riſes a foot high, according to M. Baume's 
account, who obſerved this phænomenon on a mixture W 


confiſting of a an hundred pounds of iron-filings 1 
much 
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much fulphur in powder: it laſts only for two or three 
ninutes ; the mixture continued red and burning for 
forty. M. Baume explains this inflammation into the 
liſengagement of the phlogiſton of the ſulphur into the 
tate of fire at liberty. Lemery, the father, has given 
the name of artificial volcano to this experiment. He 
imagined the fires which kindle in the interior parts of 
our globe, and by forcing their way to the ſurface pro- 
duce earthquakes and volcanoes, to ariſe from a fimilar 
combuſtion of pyrites piled on each other, and moiſten- 
ed by water. In his opinion, theſe awful phenomena 
might be imitated, by burying in the earth a mixture 
of ſulphur in powder and iron-filings reduced to a paſte 
with water, and covering it over with earth preſſed 
cloſely down upon it. This experiment did not fucceed 
with Bucquet, who repeated it with the greateſt exactneſs. 
Dr Prieſtley feemed to ſhow the reaſon why it failed. 
That philoſopher obſerved, that the moiſtened mixture 
of ſulphur and iron abſorbed a certain quantity of air, 
which might be thought neceſſary to its inflammation. 
| But, notwithſtanding this, the inflammation takes place 
without the contact of air. It appears, in fact, that the 
iron being very much divided, reacts on the fluid, and 
leizes its oxigene; in conſequence of which it is calci- 
ned, and gives out hydrogenous gas, which takes an e- 
laitic form by means of the heat ſeparated from the wa- 
ter. This gas alſo diffolves a portion of the ſulphur, 
and thus becomes ſulphurated hydrogenous gas. 

There is a ſtrong analogy between this combination 
of iron and ſulphur by the humid way and the efflo- 
relcence of pyrites; which, when they are moiſtened by 
water, produces ſulphurated hydrogenous gas. 

dulphur combines very eaſily with iron by fuſion ; 
the reſult is a a ſulphure of iron, or pyrites, arranged in 
needles. 
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; needles. As in this caſe the ſulphur inercaſes 8reatly 


the fuſibility of iron, the metal may be inſtantaneouſy 
melted with the help of this combuſtible body, In 
order to this, a ſmall bar of iron heated to whi teneſz 
may be applied to a roll of ſulphur, and the melted mat. 
ter which runs from them received into water. It will 
be found in the fluid in brittle blackiſh globules, re. 
ſembling pyrites, and, like them, In the form of {mal 
ſlender concentric pyramids, | 

Iron with arſenic aftords a brittle mixture, which ; is 
but very little known. 

This ſemi-metal appears to exiſt in many iron ores; 
and it is in conſequence of being intermixed with it 
that iron is brittle when hot. 


With cobalt, iron forms a ſemi- metal, with ſmall | 


cloſe grains, hard, and not eafily broken, 
It does not appear capable of combining with biſmuth, 
In combination with antimony, it forms a brittle al. 
loy with ſmall facets, which yields but very little to the 
hammer. Iron has more affinity than antimony with 
ſulphur; and is of conſequence capable of decompoſing 
ſulphure of antimony. To effe& this decompoſition, 


make five ounces of the points of horſe-ſhoe nails red 


hot in a crucible ; throw upon them a pound of pulye- 
rized ſulphure of antimony ; and apply ſpeedily to thi 
mixture a heat ſufficiently ſtrong to melt it : when it 
is pretty well melted, add an ounce of nitre in poW- 
der, to promote by a thorough fuſion the ſeparation 
of the ſcoriæ from the ſemi-metal; let the mixture be 
now left to cool, and the antimony will be found by itſelf 
not impregnated with any iron. If the mixture employed 
conſiſt of one part of iron with two of ſulphure of anti- 
mony, the ſemi-metal will be alloyed with iron. The 


ſcorize whichare found above antimony alloyed with iron 
and 
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Iron. = 
ind prepared with-nitre and tartar, are of a yellowiſh 
colour like amber, which they owe to the iron con- 
tained in them. Stahl has, on this account, called them 
ſuccinated ſcoriæ. He directs to reduce them to pow- 
der; then boil the powder in water, which mixes in- 
timately with the moſt ſubtle part of it; decant off the . 
liquor; filtrate it; and detonize the nodes remaining 
on the filter three times with nitre ; then waſh and dry 
it: and the matter thus prepared is Stahl's aperitive /af- 
fron of antimomated Mars. 

It is ſtill uncertain whether zinc be capable of enter- 
ing into union with iron. Malouin, in his Memoir on 
Linc (Academy, 1742), has ſhown, that this ſemi- metal 
may be applied like tin to the ſurface of a piece of iron, 

ſo as to ſecure it from the contact of air; a circum- 
ſtance which ſhows, that theſe two metallic mat- 
ters are capable of entering into combination with one 
another. | 

It appears that nickel enters into a very intimate u- 
nion with iron ; for, as Bergman has ſhown, theſe two 
metallic ſubſtances can never be entirely ſeparated. 

Mercury can contract no union with iron in its me- 
tallic ſtate, Ineffectual attempts have been made to 
produce a direct combination of theſe two ſubſtances ; 
but their oxides have been combined. Navier has ob- 
ſerved, that a ſnowy white precipitate may be obtained 
by mixing together a ſolution of iron and a ſolution of 
mercury, both made by the ſulphuric acid; and on e- 
vaporating this mixture, ſmall flat cryſtals are formed 
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in it, very thin, and reſembling the boracic acid. Na- ö |l 
vier is conviiiced that theſe cryſtals are a combination l 
ot iron with mercury. 1 i; | 
Lead cannot enter into union with iron. =. 
It appears that iron and tin may be combined by fu- 419% 
a Xo fon; 1 
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fon. That ait which conſiſts in coating the. ſurface at 


iron with tin, or preparing white iron, ſhows this com- 
The ſurface of iron to be tin. 
ned muſt be {ſmooth and ſparkling: For this end, it i 
ſometimes cleared with an acid, ſometimes filed, and 
ſometimes coated with fal ammoniac: when prepared 
in this manner, it is immerſed vertically into a veſſel 
full of melted tin; its poſition in the veſſel is repeated. 
ly changed, in order to bring it more completely ig 


contact with the tin; and when it is thought to be ſuf. 


ficiently tinned, it is taken out and rubbed with ſaw. 
duſt or bran, to clear it from the tallow or pitch with 
which the ſurface of the melted tin is covered, and 
which of conſequence ſticks to the ſurface of the tinned 
iron. If the iron ſubjected to this proceſs be in very 
thin plates, the tin will not barely adhere to its ſurface, 
but penetrate through it, and combine with all it 
parts: and on cutting or breaking it, the ſame white 
colour will appear in the midſt as on the ſurface of the 
plate; From which it appears, that white iron, properly 
prepared, 1s actually a chemical combination. Beſides, 
it is more malleable than iron, and is wrought into 
veſſels of a form which it would be impoſlible to 
make the pure metal take with. the hammer. 


We have ſeen in the beginning of this chapter, that 
iron eaſily abſorbs coal by heat; forming by its union 
with that combuſtible body caſt iron and ſteel; with 
this difference between theſe two compounds, that! in 


the former it contains oxigene, but not in the latter. 


In both, the quantity of the iron is much above that 


of the coal. Scheele, who has applied chemical ana- 
Iyſis to ſo many happy purpoſes, found, on inveſtiga- 


ting by this method the nature of p/umbago, a ſpecies of 
mineral, the rank and character of which naturaliſts 


were long at a loſs to determine, that it is nothing but 
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| natural combination, conſiſting of a large quantity of 
coal, with a very ſmall proportion of iron. 

Plumbago has been long confounded with molybde- 
*. Pott was the firſt who proved that neither of 
theſe ſubſtances contains dead, as they were anciently 
thought to do. The names beſtowed on molybdena aud 
plumbago were formed to perpetuate the error. They 
vere both indifferently called lead ore, Engliſh pencil, 
marine lead, black ceruſe, painter's mica, lead pencil, 
falſe galena, talc, blende, potelot. 

Native carbure of iron (a name which, as expreſſive 
of the nature of the compound, we have ſubſtituted in- 
ſtead of plumbago) is found in mountains, frequently a- 
mong beds of quartz, feldt-ſpar, clay, or chalk, in the 
form of irregular round lumps, or balls, like the te- 
ticles of animals of various ſizes; the largeſt weighing 
from eight to ten or eleven pounds ; ſometimes, too, it 
is ſcattered in much ſmaller fragments; and ſometimes 
even in ſtrata or layers. The inhabitants of Bleoux, a 
hamlet near Curban, in the higher part of Provence, 
work native carbure of iron, or plumbago, which is 
bound in ſtrata of the thickneſs of four feet, between 
two beds of clay ; the matter 1s {fold at Marſeilles. M. 
de la Peyroux reckons carbure of iron among the mi- 
nerals of the Pyrenees : it is found in Spain and in Ger- 
many; in the Duchy of Cumberland in England 
there is a very rich mine of it; it is made into pencils 
which are much eſteemed. North America, and the 
Cape of Good Hope likewiſe afford ſpecimens of this 

ſubſtance. Plumbago has for ſome time been found in 
octohædral cryſtals. 

Carbure of iron is of a gliftering blackiſh blue. co- 
„ Tours 


[ 


* It is now agreed, that the ſubſtance called molybdeua, is the oxide of 


teertain acidifiable ſemi-metal, Its hiſtory has been given among the 
nu. metals. | 
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lour ; it {&els: greaſy, auc ite fate} is tuberculom Millre of ir 
whereas molybdena has a lamellated fracture. Its being ger our n 
of an unctuous ſoapy nature, has induced ſome chemiſt kind of 11 
to confider it as a kind of impure clay. It ſpots the phlogiſtor 
hands; and the black pencil leaves, as every bod ung conf! 
| knows, a blackiſh mark on paper. N buſtible | 
Carbure of iron ſuffers no alteration from heat in WM.cids and 
cloſe veſſels. M. Pelletier, who has made a ſeries of MM The ſul 
experiments on this ſubſtance, ſince Scheele, without Mor acting 
obtaining, however, any different reſult, expoſed 20 Need, that 
grains of it in a well-ſtopped crucible of porcelain tothe WMnces of 
heat of the fire uled in the Seves manufactory for por: rether col 
celain ; the mineral loſt only 10 grains: But when Weolour, an 
heated in contact with air, it burns and is oxidatel hate degre: 
ſo as to leave ſcarce any reſidue. Meſſrs Quiſt, Gabn, WMhure of irc 
and Hielm, obſerved, that ioo grains, treated in this n conſequ 
manner in a capſule under a muffle, left only ten grains WMhance, 
of ferruginous oxide. This oxidation is a flow combu- The nitr 
ſtion, very difficult to bring about. It does not ſucceed MMmuriatic 2 
in a common crucible ; but to effect it, a thin piece of ion, and ſ 
carbure of iron muſt be expoſed in a broad flat veſſel to Met. M. P 
the action of a ſtrong fire, and the ſurfaces often cleared, Norder to ob 
and its poſition changed. the alumin 
Neither air, water, nor any earthy ſubſtance, acts on Hef from c 
carbure of iron. The alkalis act powerfully on this WMaluminous 
ſubſtance. If one part of carbure of iron with two of te crucibl 
dry cauſtic fixed alkali, or the /apis cauſticus, be heated WF Carbure 
together in a retort with a pneumato-chemical appari- Wiulphate of 
tus, the ſmall quantity of water ſtill contained in the WWulphures, : 
ſalt contributes to rhe combuſtion of this ſubſtance; 1 Nitre de 
product of carbonated hydrogenous gas is obtained; the Wiſarts of the 
alkali is found to be ſaturated with carbonic acid; and ron. The 
there remains ſcarce any of the carbure of iron. Ihe on give 
reſult of this experiment, and the detonation of car- und to be 
| -.. » bull Vol. II. 
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wre of iron with nitre, which will hereafter come un- 

der our notice, led Scheele to conſider this matter as a 

kind of ſulphur formed of aerial or carbonic acid and 

phlogiſton. We will examine this theory; after ha- 
ring conſidered the other phenomena which this com- 
huſtible body diſplays when expoſed to the action of 
:cids and neutral ſalts, err 
ne ſulphuric acid, according to Scheele, is incapable 
of acting on carbure of iron. M. Pelletier has obſer- 
red, that when 100 grains of this ſubſtance and four 
ounces of concentrated ſulphuric acid are digeſted to- 
ether cold for ſeveral months, the acid acquires a green 
colour, and becomes liable to congeal by a yery mode- 
fate degree of cold. This acid, when diſtilled on cars 
bure of iron, paſſes into the ſtate of ſulphureous acid 
in conſequence-of the combuſtion of a part of that ſub- 
ſtance. 

The nitric acid produces no alteration upon it. The 
muriatic acid diffolves the aluminous earth and the 
Iron, and ſerves to purify it, according to M. Berthol- 
let. M. Pelletier has made uſe of the ſame proceſs in 

Norder to obtain pure carbure of iron. With reſpe& to 

the aluminous earth. which the muriatic acid carries 

off from carbure of iron, Scheele remarks, that the 
aluminous earth ſeparated in his analyſis belonged to 
he crucible in which he had before treated it. 

Carbure of iron, when melted with four parts of 

ſulphate of potaſh or ſulphate of ſoda, affords alkaling 

Julphures, and is entirely decompoſed. a 
Nitre detonates with the help of this ſubſtance ; ten 
arts of that ſalt are requiſite to burn one of carbure of 
Iron, The fixed alkali which remains after this ope- 
on gives a lively efferveſcence with acids, and is 
ud to be mixed with a ſmall quantity of oxide of 

#0. 1. G g iron. 
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iron. The ſame effect takes place with nitrate of fog 1. It 1 
and ammoniacal nitrate. M. Pelletier has obſerves, MW: ;:r in ve 
that in this laſt operation there is ammoniac diſen. copper o 
gaged in combination with a portion of carbonic a. Althoug 
cn 5-14 : RATA PS en eee | believe I 
Carbure of iron acts neither on muriate of potaſh not the carb! 
muriate of ſoda. | 1 | into. cart 
When diſtilled with ammoniacal muriate, it gives tion wou! 
martial ammoniacal flowers. © When it is heated with a large p 


ſulphur in a retort, the ſulphur is ſublimed by it. ſeem a n 
felf, without producing any alteration on the carbure compoun 
of iron. | wh from mat 
All theſe facts concur to prove, that. this ſubſtance is formed u 
veither earth nor lead ore, as it was thought to be. But WW gene take 
Scheel's theory again, who conſiders it as a combina Wl þmbags 
tion of carbonic acid with phlogiſton, cannot be admit. confilts al 
ted, 1. Becauſe that chemiſt has not informed us what WM few fact: 
quantity of the acid he obtained; 2. Becauſe he could WM thrown tc 
not compoſe plumbago artificially, by combining car. The 00 
bonic acid with a combuſtible matter. Beſides, the and has a 
two ſubſtances with which Scheele changed carbure d the hands 
iron into carbonic acid, effect the change by affording texture tc 
vital air, which combines with the inflammable matter liant coals 
of this ſubſtance, and gives riſe to that acid by the fi- as diflicul 
ation of oxigene ; for in this manner does the nitriꝗ be much f 
acid convert tungſten, arſenic, and ſugar, into acid as much a 
With regard to cauſtic fixed alkali, which likewiſe it may be 
changes carbure of iron into carbonic acid, this effect laſtly, the 
is plainly owing to the water which that alkali alva ged into e 
contains, and which burns the combuſtible matter in 1M ing theſe f 
' ſame manner as it conſumes zinc and iron; the hydro formed in 
genous gas obtained during the reaction of the alkali the earth? 


nd the carbure of iron adds confirmation to this the formed 
| + ry 5 


. It might be ſtill * en d by paſſing wa- 


ter in vapours upon this ſubſtance made red hot in a 
copper or porcelain tube, as is done with iron and zinc. 
Although this experiment has not been yet made, I 


believe I may venture to advance, that the whole of 


the carbure of iron would be deſtroyed and converted 
into carbonic acid, and that the product of the opera- 
tion would be carbonated hydrogenous gas, mixed with 
a large proportion of carbonic acid. It would then 
ſeem a natural inference, that the carbonic acid is a 
compound of plumbago and oxigene: but as we know 
from many other experiments, that this acid cannot be 
formed unleſs when a combination of coal with oxi- 
gene takes place; we muſt infer, in this inſtance, that 
þlumbago contains a large proportion of coal, and even 
confilts almoſt entirely of that combuſtible body. A 
few facts concerning the properties of coal, here 
thrown together, will farther confirm this aſſertion. 
The coal of various vegetable matters 1s. brilliant, 
| and has a metallic aſpect, like carbure of iron: it ſoils 
the hands, and marks paper like that matter; and its 
texture too is granulated and brittle. The moſt bril- 
liant coals, ſuch as thoſe of ſome animal ſubſtances, are 
as difficult to burn as carbure of iron, which needs to 
be much ſtirred, expoſed to an intenſe heat, and brought 
a much as poſſible into contact with air, in order that 
it may be. conſumed : iron is found in both: And 
laſtly, theſe two ſubſtances are both liable to be chan- 
ged into carbonic acid by combuſtion. After conſider- 
ng theſe facts, may we not regard plumbago as coal 
formed in the interior parts of the globe, or buried in 
the earth? May we not even conclude, that this matter 
T formed by the combination of ſome mineral prin- 
G g 2 ciples ? 
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468 Of Ton. 
ciples? though almoſt all chemiſts be of opinion thy 


nothing but organic matters can be converted into coal, 


But this notion can be confirmed or refuted only by 


regular inquiry into the ſtate of carbure of iron in n. 
ture, the circumſtances of its formation, and the alte. 


ration which it ſuffers. Since the reſearches of Meſſy 
Vandermonde, Monge, and Berthollet, into che ſeveral 
Rates in which iron ſubſiſts, diſcovered theſe facts con- 


cerning carbure of iron, they have farther diſcovered, 


that there is conſtantly formed, on the fuſion of caſt 


iron, a ſubſtance preciſely ſimilar to native carbure off 


iron. The ladles with which the caſt iron is taken out ty 
cool are uſually coated with it. Maſſes of it are like. 
wiſe found in cryſtals in repairing the upper parts 
of the furnaces. We may venture to hope that it will 
be one day artificially prepared for the ſervice of the 
arts. 5 


Carbure of iron is a good deal uſed. It is made in. 


to pencils; the moſt eſteemed of which come from 
England. Reſwick, in the Duchy of Cumberland, is 
the place where that uſed for pencils is found. The 
native lumps are {awed into ſmall ſlender pieces; which 


are put into wooden cylinders with grooves, fo cut 


that the cavity of the cylinder may be entirely filled. 
The duſt produced from the ſawing and cutting of the 


pieces inſerted into the cylinders is uſed for pencils af 


an inferior quality, a great many of which are ſold # 
Paris. It is mixed with a gum paſte, or melted wit 
ſulphur. Theſe baſe pencils are known in England, 


either by their melting and burning at the flame of 3 


taper, or by their ſeparating into bits, and even falling 
into powder when ſteeped in water. The German cat 


bure of iron is likewiſe uſed for pencils: in making 


them 


— — - — 
— — — —— ů — — — 
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them ſeveral extraneous matters are added; ſuch as coal, 
ſulphur, &c. In England the fineſt duſt 2 carbure of 
iron is uſed for coating the wheel- work of ſome inſtru- 
ments; and it facilitates their motions by its greaſy 
unctuous nature. 

One of the moſt important uſes to which this ſub- 
tance is applied is to coat iron, in order to preſerve: it 
from ruſting; the pipes of ſtoves, the back parts of 
grates, and other utenſils expoſed to the action of fire 
and air are coated with powder of carbure of iron, 
which is applied to their ſurface by fimply rubbing 
with a bruſh. Homberg, in the year 1699, deſcribed 
a proceſs for giving a leaden colour to utenſils of iron. 
It conſiſts in mixing eight pounds of melted animal fat 
with four ounces of camphire, and a ſufficient quantity 
of carbure of iron, and laying this compoſition on iron 
ſo hot that it can ſcarce be held in the hand: theſe u- 
tenfils muſt be carefully wiped with a cloth, after being 
covered with this ſort of varniſh. 

The workmen who manufacture lead for hunting- 
ſhot, ſoften and blacken its ſurface at the ſame time by 
rolling it in powder of carbure of iron. It is likewiſe 
art of the compoſition put upon the pieces of leather 

d for ſtrapping razors. Laſtly, it is uſed in the ma- 

facture of ſeveral black Engliſh earthen wares; and 
1 that of the crucibles which are made at Paſſaw in 
Naxony, 

M. Pelletier, who has given a good account of the 
rarious uſes to which carbure of iron is applied, found 
it to anſwer very well in a luting which he prepared af. 
ter Pott, with one part of this ſubſtance, three of com- 
mon clay, and a little cow-dung reduced very ſmall, 
Thisluting ſupports glaſs retorts well enough: they even 
nelt ſometimes without its ſufferin g any change of form. 
G g 3 The. 
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472 Of Tron. 
The principal uſes of iron are ſo extenſive, and be when en 
ſides ſo well known, that it is unneceſſary to inſiſt on a remark 
them here; only. we may mention, that no art can di cially Ju 
entirely without it, and that it is, as Macquer ſays, the urine. 
ſoul of all arts. The various ee of which ges, ſucl 
it is ſuſceptible, render it very ſuitable for all the pur. It 1ncre: 
poſes to which it is applied. Caſt iron is run into uten. Walt + 
fils more or leſs ſolid, and capable of reſiſtance, ax. nd {tro 
cording to the pucpoſes for which they are defigned, fluids. I. 
The tenacity and hardneſs of the ſeyeral-ſpecies of for. le blood 
ged iron render it very ſuitable for all the purpoſes t it new C 
which it is applied. The ſame is the caſe with the ſ. it more! 
veral kinds of ſteel. The fineneſs of the grain and the municate 
temper yary ſo as to divide it into a great many ſpecies difficulty 
each of which is better fitted than any of the reſt to the ſides 
ſome purpoſe or other in the circle of the arts. Oxides conveys ] 
of iron ſerve for giving a red or brown colour to porce- valuable 
lain, pottery, enamels, &c. They are likewiſe en. Wi %"s the 
ployed in the preparation of artificial precious ſtones; that The 
and mixed with oil for painting colours. higher cc 
Tron affords a remedy of great uſe in medicine; u duantit) 
which indeed the art is indebted for moſt part of its ſuc- medicine 
ceſs. This is the only metal that has no noxious quality tion, and 
| whatever, and of the good effects of which there profound 
be no doubt. There is even, as we have ſeen, ſuch urine of 
analogy between iron and organic matters, that it feel. ron redu 
to compoſe a part of them, and to be often produced Tuts met 
by the operation of the vital powers of animals and b) diuretic, 
vegetation. The effects of iron on the animal economy Qcines o 
are various. It [ſtimulates the fibres of the membr- It contra 
neous viſcera, and appears to act more eſpecially on olcillation 
thoſe of the muſcles, which it affects as a tonic. It for- other me 
tifies the nerves, and communicates to the animal, WJ more con 


beg with the 
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3 enfeebled and 8 new force and vigour in 
a remarkable degree. It excites many ſecretions, eſpe- 
cially ſuch as take place by evacuations of blood or 
urine. It contributes to bring on natural hemorrha- 
ges, ſuch as the menſtrual flux and the hæmorrhoids. 
It increaſes and multiplies the contractions © of the 
heart; and of conſequence renders the pulſe quicker 
and ſtronger. It acts with no leſs energy on the 


fluids. It paſſes eafily into the channels through which 


the blood circulates, combines with it, and thus gives 
it new denfity, conſiſtency, and colour, and renders 
it more liable to concretion. It at the ſame time com- 
municates to it ſuch activity, that it paſſes without 
difficulty into the ſmalleſt veſſels, ſtimulates of itſelf 
the fides of the ducts through which it flows; and thus 
conveys life and yigour through the whole ſyſtem. The 
valuable experiments of M. Menghini, publiſhed a- 
mong the Memoirs of the Inſtitution of Berlin, prove, 


that the blood of people who make uſe of iron is 


higher coloured, and contains more than the natural 
quantity of this metal. Lorry, who in the practice of 
medicine has diſplayed that nice acuteneſs of obſerva- 
tion, and that extenſion of views which diftinguiſh the 
profound and philoſopbica, phyſician; obſerved the 
urine of a fick perſou to whom he had adminiſtered 
ron reduced to powder, to have the colour of nut-gall. 

Tuts metal is therefore tonic, ſtrengthening, {tomachic, 

diuretic, ee inciſive, and to it a great many me- 
dicines owes thoſe properties which render them uſeful. 


It 3 the fibres like aſtringents, it increales their 


oſcillation ; and it has the ſuperiority over many of the, 


other medicines which poſſeſs the ſame virtues, as being 
more conſtant and durable in its effects; for it combines 


#ith the organs themſelves, by means of the fluids by 
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alkaline martial tincture, martial flowers of ſal ammo. 


juſtified by facts, afford fo many proofs to enlightened 


hs | 
which theſe are nouriſhed. It may be uſefully adm. 
niſtered therefore in all caſes i in which the action of the 
fibres of the viſcera of the muſcles, or even of thy 
nerves, is very feeble; when the ſtomach and inteſtine 
are ſo languid as to refull their functions; and in thy 
caſe of weakneſs ariſing from ſuch a eſe in ſhort, 
wheneyer the conſiſtency of the fluids is diminiſtet 
and they are become too thin, as in the green ficknek 
and in tendency to dropſy, &c. It is uſed under many 
different forms; ſuch as levigated filings, martial . 
thiops, aſtringent and aperitive ſaffron of Mars, Stahl 


The pby! 
6s and 
miſled an 
Gble, wh1 
plication 
to the cir 
tions of 1 
conſiderir 
larity anc 
fions thar 
nal yirtus 
the effect 
niac, &. To theſe medicines there might perhaps be WM {es of thi: 
added iron precipitated from acids, and again diffolyed 
by ammoniac. Pruſſian blue, the uſe of which as a me. 
dicine is propoſed by the chemiſts of the Academy of Di 
jon, &c. Sulphate of iron is applied externally to ſtop 
hemorrhages, &c. 

Iron, endowed with magnetic qualities, or artificial 
loadſtone, has been thought to produce ſome very fin. 
gular effects on the animal œconomy. According o 
many modern authors, when laid upon the kin, it caſe 
pain, ſtops convulſions, occaſions redneſs, ſweating, and 
often too the eruption of ſmall pimples; it like wiſe ren. 
ders epileptic fits leſs frequent. We are even aſſured, 
that in the ſpace of twelve hours it communicates to 


water a purgative quality, Theſe aſſertioris, which are 


philoſophers of the difficulties with which the ſtudy ot 
animal phyſics is attended. As no body is liable to be 
affected by the magnetic powers of other bodies which 
is not itſelf capable of acquiring ſuch powers, it mult 


therefore be impoſſible for the loadſtone to act by vir. 


tue of its magnetic powers upon the animal ceconomy. 
h ; The 


The pbyſicians who aſcribe to it ſuch eminent ef- 
ts and ſuch energetic medicinal powers, have been 


able, which have taken place about the time of the ap- 


tions of nature. This opinion is farther enforced by 
conſidering, that nature ſeems to act with more irregu- 


WW lacity and inconſtancy in removing pains and convul- 

fons than in any other inſtance ; and that the medici- 
dal virtues of the loadſtone are 'chiefly inferred from 
the effects which have followed after applying it in ca- 
ſes of this kind. 


CHAP. 


miſled and deceived by the changes, more or leſs ſen- 


plication of the magnetic body, and have been owing 
to the circumſtances of the caſe and the happy exer- 
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HAT. XI 


| .Of Copper. ; 


OPPER is an imperfect metal, of a very brilliant 
red colour, to which the alchemiſts gave the 
name of Fenus, oh account of the readineſs with 
which it combines ſo as to ſuffer alteration from a 
valt variety of other bodies. 
imell, which is felt when it is ruhbed or heated. It 
taſte is ſtiptic and nauſeous, but leſs ſenſible than that 
of iron. It is hard, very elaſtic, and very ſonorous. 
Its ductility is conſiderable: it is reducible into ver) 
thin, plates and very ſlender threads. In the hydro- 
ſtatic balance, it loſes about an eighth or a ninth part 
its weight. 
per, one-tenth of an inch in diameter, ſupports 299: 
pounds weight without breaking. Its fracture appeals 
as if it were compoſed of ſmall grains. It is ſuſcep- 


tible of a regular form. The Abbe Mongez deny 
0- 


I'd, | 


its cryſtals to be quadrangular pyramids, ſometimes 


— — — — 
* — —— K— — 


It has a difagreeable 


Such is its tenacity, that a thread of cop-f 
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d, and ſometimes conſiſting of other imaller ppi 
nerted laterally. 

Copper is found in various ſtates in he earth. Its 
ores ace very numerous; but they may be all reduced 
to the following. 

1. Native copper of a red colour, malleable, and poſ- 
ſeſſed of all the other properties of the metal. It is di- 
tinguiſhed into two ſorts; copper of the firſt forma- 
tion, and copper of a ſecondary formation or cementa- 
tion. The copper of the firſt formation is diſperſed in 
plates or filaments within a gangue, which is almoſt 
always of a quartzoſe nature. It is ſometimes found in 
otahzdral cryſtals, one above another, reſembling a 
kind of vegetation. There are other ſpecimens in maſ- 
ſes and grains. Copper of cementation is commonly 
in grains, or in thin laminæ on the ſurfaces of ſtones or 
ron. That which is found on iron appears to have 
been depoſited in waters containing ſulphate of copper, 
and precipitated by iron. Native copper is found in 

many places over Europe: At St Bel, in the neigh- 
bourhood' of Lyons, at Norberg in Sweden, at New- 
fol in Hungary, and in ſeveral parts of America *. 

2. Copper oxidated and mineralized by the carbonic 
acid. There are ſeveral varieties of native carbonate 


of copper, 


Varieties, 

A. Red copper, or hepatic copper ore, This ore 
is diftinguiſhed by its dark red colour, like 
the colour of the ſcales which fall off from 
copper made red hot, and then ſtruck with a 
hammer. M. Monnet conſiders this ore as a 

| po 5 na- 


Alſo in different places in England, Scotland, and Wales. 


476 | Copper. 
natural oxide of copper. It is generally mix, 
ed with native copper and mountain green, 
it is not very plenteous; ſometimes it is found 
in octahædral cryſtals, or OE fibres calle 
flowers of copper. 

B. Earthy copper, mountain green, or green chr. 
focolla, This ore is a genuine oxide of cop. 
per, of a lighter or a deeper green, not hea. 
vy, and unequally diſperſed within its gan- 
gue. It appears from the analyſis of the ma. 
lachite, made by the Abbe Fontana, to he 
combined with carbonic acid. This ore i; 
ſometimes very pure. It may be conſider. 
ed as exiſting in three different ſtates, 

Simple mountain green, earthy or impure, 

Is called alſo green chryſocolla. 

Mountain green in cryſtals, or f/ky copper 
of China. This ore, which is common enough 
in Voſges and Hartz, is likewiſe found in 
China. It is pure, and cryſtallized in long 
ſilky bundles of no ſmall ſolidity. 

Mountain green in ſtalactites, or malachie, 
This ſubſtance, which is found in conſider- 
able abundance in Siberia, conſiſts of layers 
in the form of nipples, of various ſizes: ſome 
of the ſpecimens conſiſt of needles converging 
towards a common centre. The different 
layers have not all preciſely the ſame ſhadeof 
green. The malachite is hard enough to take 
a fine poliſh ; and various toys are made out 
of it; but as it is often porous, and full of 


anequal cavities, the ſolid pieces are always 


Varieties. | 


G. 1 


Varieties. | 
the moſt valuable when they come up to a 


certain ſize. 


| 0. Mountain blue, or blue chryſocolla. . This is an 
| oxide of copper of a deep blue colour; it is 


ſometimes in a regular form, and in rhom- 
boidal priſmatic cryſtals of a very beautiful 
blue. It is then called copper azure. At other 
times it is found in ſmall grains depoſited in 
the cavities of different gangues, more eſpe- 
cially in quartz. Generally, however, it is 
in thin layers, in the cavities of grey and yel- 
low copper ores. It appears that all theſe 
oxides of copper have been precipitated from 

ſulphuric ſolutions of this metal by the inter- 
medium of calcareous earths, through. which 
the waters containing them flow. M. Sage 
conſiders theſe blue copper ores as combina- 

tions of copper with ammoniac; and fays 
that they differ from it only in being inſo- 
luble. He likewiſe thinks that the mala- 

chite is nothing but this blue, which he calls 
tranſparent azure copper ore, with a ſmall 
alteration. But this opinion is not generally 
received among mineralogiſts. M. de Mor- 
veau thinks that the blue differs from the 
green oxide of copper only in containing a 

ſmaller proportion of oxigene. 

The blue oxide of copper ſeems to be the 
matter which colours certain ſtones; the tur- 
quois ſtone particularly, in which Reamur 
found copper, appears to owe its colour to 
this cauſe, as well as the Armenian ſtone, 
the baſe of which is calcareous carbonate, or 
ſulphate 
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478 Of Copper. 
Varieties. , 
n ſulphate of lime. Mr n ne a fne 
cies of copper ore of theſe blue ſtones. The 
turquois is formed of animal bones, coloured 
by copper. According to Reaumur, the Per. 
| Han turquois' is not liable to fuller from the 
attacks of the nitrie acid. The fame «. 
eid entirely diſſolves the turquois of Lan. 
guedoc. | 
3. Copper mineralized by the muriatic acid an 


combined with clay. M. Werner ſpeaks of this ore in 
It has been confounded] 


his tranſlation of Cronſtedt. 
with talc ; and a perſon of the name of Dans expoſed 


it to fale at Paris in the year 1784, under the name of 


green mica. It is in ſmall cryſtals of a beautiful green 
colour, or in ſmall ſparkling ſcales. Mr Forſter found 
ſpecimens of this in the mines of Johan Georgenſtadt 
The green copper ſand brought from Peru by M. Dom. 
bey ſeems to belong to this ſpecies of copper ore: on 
analyſing it, 1 have found it to contain 1 little muriatie 
acid. 


4. 8 mliefalived by falphur almoſt without 


iron. It is called vitreous copper ore; but the name 
very improper. It is dark grey, violet, brown, green. 
iſh, or entirely brown and -liver-coloured. A ver) 
moderate heat melts it. It is ponderous, ſometimes 
flexible, and always of ſuch a confiſtency that it may 
be cut with a knife. In its fracture it appears brilliant 
like gold. 
affords no leſs than go pounds of copper in the hun- 
dred welght. 

5. Copper mineralized by ſulphur with more iron 


than is contained in the ſpecies immediately preceding; 


It differs from the laſt only in col- 


azure copper ore. 
taining 


It is one of the richeſt copper ores; for It 
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aining about 30 pounds to the hundred weight: it af- 
frds only from 50 to 60 pounds of copper in the hun- 


dred weight ; the reſt is ſulphur. Theſe two ores 1 2 


de allayed by acids. 

6. Copper mineralized by falphine with a add deal 
of iron; brilliant or yellow golden pyrites. The quan- 
tity of the ſulphur and the copper varies greatly in this. 
ore; the iron is always in a very conſiderable propor- 
tion. It exiſts in the earth in veins more or leſs conſi- 
derable. This ore is ſometimes maſſy and dark, often 
ſcaly, and ſeemingly micacious. Such is the form of 
that of Denmark, Norway, Sweden, and St Marie- 
zux-Mines. On other occaſions this ore is diſperſed in 
its gangue, as the copper of Alſace; it is then called 
ſpeckled copper ore. This variety is often mixed with 
a little azure; coppery pyrites exhibit very brilliant 
colours on their ſurface, either blue or violet, which 
are owing to the decompoſition of their principles. 
They are then called copper with a waving hght, or 
peacock-tarl copper ores. They uſually contain a great 
quantity of fulphur, a little iron, and in copper they are 
not very rich. When theſe ores are only ſuperficially 
diſperſed on the gangue, they are more particularly di- 
ſtinguiſned by the name of copper pyrites : Of which 
kind are the ores of Derbyſhire in England, ſome of 
thoſe of St Bel in the Lyonnois, and a number in the 
mines of Alface, as at Caulenbach and Feldens. They 
are beſides found adhering to ganzues of all ſorts, 
rock cryſtal, quartz, ſpar, fchiſtus, and mica, &c. 

7. Copper viited with ſulphur, iron, and a little 
rer. This ore is called arſenical copper ore, or fab- 
ertz, and bears a great reſemblance to the grey ſilver 
ore; only it is not juſt fo brilliant; the only difference 
1, ; that this copper ore contains leſs filyer than the 

3 other, 
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waſhed, it muſt be ſubjected to long roaſting by an in- 
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other. M. Rome de Lille takes notice likewiſe of 1 
white copper ore, which according to him contains 3 
little more ſilver than the grey: but that is a true filver 
ore. Fahlertz affords from 35 to 60 pounds of copper 
in the hundred weight. | „ ; 

8. Copper mineralized by ſulphur and arſenic, with 
zinc and iron. Broten, or blendy copper ore, I. 
Monnet found this ore no where but at Catharineberg 
in Bohemia: it is brown, granulated, and very hard. 
It contains from 18 to 3o pounds of copper in the hun. 
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dred weight. _ 10015 | Bere 
9. Schiſtous copper ore. This is vitreous copper very | acids : 
intimately mixed with brown or black ſchiſtus. It af. When 
fords from 6 to 10 pounds in the hundred weight: precipi 
chalk muſt be added when it is melted. In w 
10. Bituminous copper ore. This is copper mixed firſt po 
firſt in 


with a kind of coal of Swediſh earth. | 
11. Black, or pitch-coloured copper ore. M. Gel. when t 
lert calls it copper ore in ſcoriæ : it is a reſidue, remain. 6 burn: 
ing after the decompoſition of yellow and grey copper ore is th 
ores, which contains-neither ſulphur nor arſenic, andis wood, 
nearly in the ſtate of malachite, It is of a gliſtering WF es. 
black colour like pitch. of the fi 


12. Copper combined with ſulphur and arſenic, con- It 15 ſub 
taining antimony. Antimonial copper ore. M. Sage entirely 
mentions this ore in his Elements of Mineralogy. It thoroug 


ceſſiye x 
ſulphur, 
copper 1 
copper u 
out extr 
which 11 
three tim 
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Yor, ] 


is grey and brilliant in its fracture like antimony. It 
contains from 14 to 20 pounds of copper in the bun- 
dred weight. _ „„ 

To aſſay a copper ore, after being pounded and 


tenſe heat, and melted with four times its own weight 
of black flux and marine ſalt. The button thus obtained, 


which is often blackened with a reſidue of the ſulphur, 
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next to be melted with four parts of lead; and paſſed 
juto a cupel, where the filver and gold which it con- 
tains may be ſeparated ; for there is but very little 


copper which does not contain ſome portions of theſe 


precious metals. M. Tillet's flux, which is 4 mixture 
of two parts of pounded glaſs with one of calcined 
borax, and an eighth of coal, ſucceeds better in redu- 
cing this metal than black flux; for the black flux 
rms an alkaline ſulphure, which diltolves a part of 
the oxide of copper. 

Bergman recommends the fulpharic ral the nitric 
acids for aſſaying copper ores in the humid way. 
When the copper is diſſolved by the acids, it is then 
precipitated by iron. 

In working copper ores in the . way; they are 
firſt pounded and waſhed : they are then roaſted at the 
firſt in the open air, and almoſt without wood; for 


| when the ſulphur which they contain is once kindled, 


it burns away of itſelf, When it ceaſes to burn, the 
ore is then roaſted anew, and even twice ſucceſſively on 
wood, in order to obtain what is called te mat of 
copper, This is the ore after it has loſt only a portion 
of the ſulphur which it contained. The fuſion to which 
it is ſubjected ſerves to make it expoſe its ſurfaces more 
entirely to the heat; in conſequence of which it is more 
thoroughly roaſted, It is expoled to fix or feven ſuc- 
cellive roaſtings, according as it contains more or leſs 
ſulphur, and is then melted into black copper: This 
copper is malleable : ſtill, however, there is ſo much 
copper united with it, which cannot be ſeparated with- 
out extracting at the ſame time the imperfect metals 
which it contains. The black copper is melted with 
three times its quantityof lead, which is called b 
ng the copper and this mixture is moulded into the 
Yor, II. H h form 
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may throw up in a ſcum any extraneous matters which 


off in roſettes, What remains at the bottom is called 


1 af Copper: 


— 


form of loaves, which are called loaves of eligudtig 


Thele are inſtantly placed on two plates of iron, ind 3 
ned ſo as to leave a gutter between them. They ter. Failed 
minate immediately over the furnace of eliquation; kalting 
the under part of which ſlopes forward. The fire un. 1 diſſe 
der the plates heats the loaves: the lead melts, and br ＋ 


runs under the coals, carrying with it the filver and the 
gold, with which it has a greater affinity than with 
copper. After this operation, the cakes are found to 
be conſiderably diminiſhed, and to have loft their 
fhape. They are now expoſed to a ftronger fire; the 
heat of which is ſo intenſe as to melt the copper 0 far 
that it may be entirely ſeparated from the lead. This 
third operation is called (in F rench) reſſuage. The 


and whe 
reſcence 
rated, ir 
in cry ſta 
peras, C 
we com 
under tt 


Coppt 
lead, with the perfect metals, is taken to the cu- Wi 
pel. As to the copper, it is refined by melting it ina bd dt © 


crucible, and ſuffering it to ſtand ſo long melted that it led. V 


with a £ 


xt contains. It is aſſayed by dipping into it iron rods, dation, 


which take up a little copper; and from its being more 


There a 
or leſs of a bright red colour, a judgment is formed of TE 
the purity of the metal. Copper thus refined is run Who wn 
into plates, or divided into rofettes. Fo form a ri/ette, WM colour, 
the ſcoriæ with which copper in fuſion is covered ar ;f this 
carefully taken off. The ſurface of the metal is ſuiter-W £4 and 
ed to ſettle and fix: when it ceaſes to be fluid, it 5B heres to 
ſweeped over with a beſom: The impreſſion of cold bloyed 


contracts it. The portion congealed feparates not on fals; u 
From the edges of the crucible, but likewiſe from the .. the f 

reſt of the melted metal, and is taken off with pincets cooling 
Moſt part of the copper in the crucible is thus tak guadran 


tahz»drc 


Copp 
ſurface, 


Be king. 


I pyrites, ante but little of the meta 
a 


Of Copper. 483 
ore wrought ſolely for the ſulphur and the vitriol. At 
& Bell, and in many other places, they are roaſted and 
gittilled, in order to ſeparate the ſulphur. During the 
walting a portion of the ſulphuric acid acts on the me- 
al, diffoives it, and thus begins to form ſulphate of cop- 
per. The roaſted pyrites are next expoſed to the air; 
and when the vitriolixation is ended, the pyritous efflo- 
reſcence is lixiviated, the lixivium filtrated and evapo- 
ated, in order that it may afford a blue rhomboidal ſalt 
in cryſtals, ealled vitriol of copper, blue vitriol, blue cup- 
eras, or vitrivl of Cyprus. We will ſpeak of it when 
we come to examine the combinations of this metal; 
under the name of ſulphate of copper. 
Copper, when expoſed to fire, takes nearly the ſame 
colours with ſteel : it becomes firſt blue, then yellow; 
and at laſt violet. It does not melt unleſs when very 
red, When fully in fuſion; it appears covered over 
with a green flame : it boils, and is capable of volatili- 
zation, as may be obſerved in the chimnies of founders. 
There are alſo found flowers of copper in the crucibles 
Fin which it is melted. Small filings of this metal, when 
E thrown into the flames, give them a blue and green 
colour. It is uſed in artificial fire-works, on account 
of this property. If this melted metal be ſlowly cool- 
ed, and the fluid portion decanted off, that which ad- 
heres to the fides of the crucible or roafting pot em- 
ployed in the experiment is found in pyramidal cry- 
ſtals; which are larger and more regular in proportion 
as the fuſion of the metal is more complete, and its 
cooling more ſlowly brought on. The pyramids are 
quadrangul ar, and appear to confiſt of a number of oe- 
talzedrons diſpoſed one over another. | 
Copper heated in contact with air, burns at the 
ſurface, and changes into a blackiſh red oxide, as it ab- 
H h 2 ſorbs 
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434 Copper. 


obtained by making a copper plate red hot, and then 
ſtriking it with a hammer; the oxide comes off in 


ſcales. The ſame thing takes place when a copper 


plate is dipped in cold water after being made red hot. 


The ſudden contraction of the parts of the metal con. 


tributes to the ſeparation of the oxide which covers its 
ſurface. The oxide falls to the bottom of the water; 
it is called /cales of copper. As the copper is not com- 
pletely oxidated, it may be burnt anew undes the muff 
of a cupelling furnace; it then takes à pretty deep 
brown colour; when urged with a violent heat, it melts 


into a blackiſh or brown cheſnut-coloured glaſs. Oxide 


of copper may be decompoled and deprived of its oxi- 
gene which deſtroys its metallic properties, by oils, re- 
fins, &c, The ſcales are in part reducible by them- 


ſelves ; for founders buy them from copprrſmiths, and 


uſe no means for their reduction but throwing them 
into large crucibles above melted copper, with which, 
as they melt, they enter into union. 
this metal are melted in the ſame way. Oxide of cop- 
per appears to poſſeſs ſome ſaline properties; but its na- 


ture, as a ſalt, has not yet been the ſubject of examine 


tion. | 

Air acts upon copper; and the more eaſily the more 

it is loaded with, and altered by moiſture, It converts i 

into a ruſt or green oxide, which appears to have ſome 

ſaline properties: it has a taſte, and is liable to be ac- 
ted upon by water. Such was the reaſon which indu- 

ced the ancient chemiſts to conſider copper as contain. 
ing a ſalt. One thing remarkable with regard to thi 

falt is, that it never penetrates deeper than the ſurface 

and ſeems to contribute to the preſervation of the inte 


rior parts of a maſs of this metal; as may be oy 
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&om the ſtate of ancient medals and ſtatues, which are 
well preſerved under the coat of ruſt with which they 
xe covered. Antiquaries call that ruſt patina, and ſet 
an high value on it; becauſe it is a proof ot the anti- 
quity of thoſe "OG which are covered with it. There 
are many artiſts, eſpecially Italians, who know how to 
imitate this ruſt on copper; and thus CONNER an- 
cient pieces of bronze. | | 

The oxidation of copper by Wan air appears to be 
owing to Witter in a ſtate of extreme diviſion. This 
fluid, howevef, does not appear to attack copper in the 


5eme manner as äron at an high temperature. It would 
Ether ſeem, that cold water oxidates the metal; for it 


is known to be more dangerous to leave liquors to cool, 
than to boil them in copper veſſels. When the liquor 
is boiling, and the veſſel hot, the aqueous vapour does 
not attack the fur face of the metal; but when the li- 
quor is cold, the drops which adhere to the ſides of 
the veſſel appear to reduce the copper to green oxide. 
This oxidation may be therefore aſcribed, with great 
Iprobability, to the operation of the air, and the carbo- 
nic acid diffuſed through it : for, on diſtilling this ruſt 
of copper in a pneumato-chemical apparatus, I obtain- 
d from it carbonic acid. | 
Copper does not combine with earthy matters. Its 
Ride, however, contributes to their fufion, and com- 
bines with them to form brown Blaſſes of a lighter or 4 
leeper ſhade. 
Barytes, magneſia, and lime, act not in a diſcernible 
anner on copper: we know not how they act on the 
Jude of this metal. | 
| Cauſtic fixed alkali, digefted cold with filings of cop- 
er, aſſumes in a certain time a very light blue ſhade; 
nd the copper is covered over with a duſt of the ſame 
H h 3 colour. 
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486 of copper. 


colour. Aren "Ie to M. Monnet, theſe ſolutions zu Wh 
better effected in cold than in heat. It is, however, of im. exapor 
ortance to obſerve, that he made the combination howe v. 
with carbonate of potaſh, not with pure fixed alk and is 
Pure fixed alkali ſeems to have much more influence q by M. 
copper : But neither of theſe ſalts does any thing mo cryſtal: 
than promote and haſten the precipitation of the oxi iſ poratio 
gene of the atmoſphere into copper; ; for the oxidation copper 
never takes place without the concourſe of air. moniac 
This phznomenon is more eſpecially remarkable not eff 
when ammoniac is brought into contact with copper; prepar: 
on which occaſion the metal is pretty ſoon diflolved, 8M bril:ian 
When ammoniac is digeſted on filings of copper, with {olutior 
concourſe of air, it takes, in a few hours, a very beau dry; 
ful deep blue colour; ; there is not, however, much u lour, » 
the copper diſſolved. I have for a year obſerved th per. M 
phenomena of this ſolution. I put into a ſmall phial i this 02 
portion of cauſtic ammoniac with copper filings; acid a 
phial was often unſtopped. At the end of ſome moni olutior 
1 found the ſurface of the metal covered with a bu ſcarce 
oxide: its ſides were coated with a pale blue oxide WM of the 
and the under part of the phial, containing the cM phzno!: 
per, diſplayed at the ſurface of the glaſs a brown o and M 
ide, the upper part of which was yellowiſh. When te of « 
phial containing this liquor is cloſely ſtopped, the i bolred 
quor loſes its colour almoſt entirely ; : but whenever ti by the 
phiaFis unſtopped, it appears again. It does not eri the mi 
bit this phænomenon in an eminent degree, except i blue ca 
the beginning of the operation, and when it is decanteſ date by 
from above. If the ſolution be not newly made, au inſtante 
ſtill contain copper, it is of a beautiful blue colo fat ma) 
even in cloſe veſſels: however, when expoſed to e the 
air, its colour becomes ſtill deeper. Theſe phænome dlue cc 
Thow the influence of the _—_— of the atmoſphere. id to 1 


W he 
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When the ſolution of copper by ammoniac is ſlowly 
evaporated, molt part of the ſalt is diſſipated; a portion, 
however, remains fixed with the oxide of the metal, 
and is depoſited in foft cryſtals ; as has been obſerved 
by M. Monnet. M. Sage aſſerts, that very beautiful 
cryſtals may be obtained from this ſolution by flow eva- 


copper. This laſt tubſtance, however, affords no am- 
moniac when heated ; is not ſoluble in water; and does 


not efloreſce in the air, like that which is artificially 


prepared. M. Baume ſays, this compound forms very 
bribiant cryſtals of a very beautiful blue colour. This 
ſolution, when expoſed to the air, becomes very fooft 
dry; and what remains is a matter of a graſs-green co- 


per. M. Sage thinks this the origin of the malachite: but 
this oxide does not afford near ſo much carbonic 
acid as the malachite. An acid poured into the 
ſolution of copper by liquid ammoniac produces 
jcarce any precipitate, but changes the blue colour 


Jof the ſolution into a very light pale green. This 


phenomenon, which has been obſerved by Meſſrs Pott 
and Monnet, ſhows that there is but very little ox- 
ide of copper in the ammoniac, and that it is again diſ- 
lolved by the acid, or by the ammoniacal ſalt, formed 
by the addition of the acid. By adding ammoniac to 
the mixture, however, it may be made to reſume its 
blue colour. Both the oxide of copper reduced to that 
nate by fire, and all the other oxides of this metal, are 
inſtantaneouſly diſſolved in pure ammoniac ; and the 
lat may be thus impregnated with a conſiderable portion 
of the metal.. Ir takes immediately a very beautiful 
dlue colour : and, on this accqunt, it has been propo- 
id to ule it as a teſt for aſcertaining the preſence or ab- 


H h 4 ſence 


poration; and compares them to natural azure of 


Jour, which can be nothing but a green oxide of cop- 
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ſence of copper in ſubſtances in which it may be Tuſpeg.. 
ed to exiſt. 
Abe ſulphuric acid does not act on copper except 
when concentrated and boiling: a good deal of ſulphu. 
reous gas is diſengaged while this ſolution takes place. 
When the ſolution is completed, the two ſubſtances ate 
Found to have formed a matter of the conliſtency gf 
jelly, containing oxide of copper by itſelf, and a portion 
of that oxide in combination with ſulphuric acid. }y 
lixiviating this matter and filtrating the lixivium, 2 
blue ſolution is obtained: when evaporated to a certain 
point, and ſuffexed to cool, this ſolution affords obleng 
rthomboidal cryſtals of a beautiful blue colour, which 
are ſulphate of copper. If, inſtead of being evaporated, 
this ſolution be left for a long time expoſed to the air, 
it affords cryſtals; but it likewiſe precipitates a green 
oxide, - the colour which all oxides of copper take that 
are either formed or dried in the air. 

. Sulphate of copper has a very ſtrong ſtiptic taſte; it 
is even cauſtic. When expoled to fire it melts very 
quickly : 
a bluiſh white colour. A very ſtrong heat is requiſite 
to ſeparate the ſulphuric: acid, which adheres much 
more obſtinately to oxide of copper than to oxide cf 
iron. Sulphate of copper is decompoſed by magnelia 
and lime: the precipitate formed by either of theſe 
| ſubſtances is of a bluiſh white-colour : when dried in 
the air it becomes green; on this account chemiſts de- 
{cribe the precipitates of ſulphate of copper as green. 
The caſe is abſolutely the ſame with thoſe which are 
obtained by fixed alkalis in different ſtates; they are 
at firft bluiſh, and take a green colour when dried: 
perhaps mountain green may be formed in this manner. 
It is of conſequence to obſerve, that when ſulphate of 


Fopper | Is precipitated 7 a ſalution of carbonate of pot⸗ 
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aſh, there is no efferveſcence excited; a circumſtance 
which proves that the carbonic acid unites very readily 
with oxide of copper. This phenomenon is not com- 
mon to all ſolutions, of metals. Ammoniac in the fame 
manner cauſes ſulphate of copper to yield a bluiſh 
white ſolution . but the mixture toon takes a very deep 
blue colour; for the ammoniac diſſolves in ſome mea- 
ſure the precipitated copper: and a very little of that 
falt is ſufficient to diſſolve again the whole of the cop- 
per ſeparated from the ſulphuric acid. 

The nitric acid diſſolves copper cold, and with ra- 


pidity. A good deal of very high- coloured nitrous gas 


is diſengaged from this ſolution. This method Dr 
Prieſtley employed in order to obtain this gas very 
frong. A portion of the metal reduced to oxide is pre- 
cipitated in a brown powder, and ſeparated from the 
ſolution by filtration, This ſolution, after being filtra- 
ted, appears of a much deeper blue colour than the ſo- 
lution of copper by the ſulphuric acid; which ſhows 
| that the copper is here more completely oxidated. This 
lolution, carefully evaporated, cryſtallizes by cooling. 
Macquer, in his memoir on the ſolubility of ſalts in al- 
cohol, is one of the firſt chemiſts who obſerved this fact. 
It the cryſtals are very flowly formed, they become ob- 
long parallelograms ; if depoſited more quickly, hexa- 
hædral priſms, the point of which is obtuſe and irre- 
gularly formed, and which appear like bundles of di- 
vergent needles. Laſtly, when this ſolution is too 
quickly evaporated, it affords only a magma of no regu- 
lar form. This, no doubt, is what has made chemiſts 
lay, that the ſolution is not ſuſceptible of cryſtallization. 
Nitrate of copper is of a very bright blue colour. It 


is ſo cauſtic, that it may be applied to corrode excre- -— 


ſcences growing on the ſkin. It melts, according to M. 
age, at a temperature of twenty degrees of Reaumur's 
| thermometer, 
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thermometer. It detonizes on burning coals ; but 
it contains a good deal of water, the phenomenon ; ts not 
very diſcernible. When meited in a crucible it exhale 
a good deal of nitrous vapour, which may be collected 
by diſtilling it: when dried, its colour is green: when 
Ml] farther urged with heat, it becomes brown: it i 
now nothing but pure oxide of copper. I have diſtil can ch 
led a quantity of it in a pneumato-chemical apparatus The 
and it afforded a good deal of nitrous gas, a little carbo. centra! 
nic acid, and a little vital air: by this operation it vs pi is + 
reduced into the ſtate of brown oxide. Nitrate of cop. ]W muriat 
per attracts the moiſture of the atmoſphere. It may, WM colour. 
however, be preferved for a long time in cloſe veſſels, ſolves 
When expoſed to a hot dry air, it is covered over with viated, 
a green effloreſcence. It is very ſoluble in water, and cumſte 


by the 
lie for! 
effects 
a {tron 
of copf 
by thi: 


rather more ſoluble in hot than in cold water. The (0. WM preced 
lation, if expoſed to the air in flat veſſels, or haſtily eva WI fering 
porated in dry warm weather, leaves a green oxide, WM cicntly 
ſuch as the cryſtals of the ſalt leave on a ſimilar occa. manag 
fion. Lime makes it yield a pale blue precipitate ; fixed MW and th 


| alkali, a bluiſh white precipitate; by ammoniac it yield i form c 
Makes of the ſame colour, which are very quickly diſſo- WM is of a 
ved; and communicate to the liquor a very bright deep taſte is 
blue tincture. Its precipitate by alkaline ſulphures is of W moder 
a browniſh red colour, without a fœtid ſmell; with the fo am 
tincture of nutgall it gives an olive green precipitate, WI adhere 
The ſulphuric acid likewiſe decompoſes nitrate of cop; lideral 
per; and if it be employed in an highly concentrate erfully 
ſtate, cryftals of ſulphate of copper are obtained. Stall decom 
firſt took notice of this decompoſition ; M. Monnet hal pole t! 

| Gnce confirmed the fact related by Stahl; and I hae that ar 
ſeveral times had occaſion to obſerve it. Iron has a greater Parate: 
affinity than copper with moſt of the acids. When it ſepa 


| plate of this metal is immerſed into a ſolution of coppe! The b 
4 N 
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by the nitric acid, the copper is precipitated in a metal- 
lic form, and colours the ſurface of the iron: the tron 
effects this precipitation in conſequence of its having 
z ſtronger affinity than copper with oxigene. Sulphate 
of copper diſplays the ſame phenomenon; and jugglers, 
by this proceſs, make 1gnorant people believe that they 
can change iron into copper. 

The muriatic acid diſſolves copper only when con- 
centrated and boiling : only a very little hydrogenous 
gi is diſengaged when this ſolution takes place. The 


colour. This combination forms a magma, which diſ- 
ſolves readily enough in water: if this magma be lixi- 
viated, the. water 1s of a beautiful green colour ; a cir- 
cumſtance which ſerves to diſtinguiſh this from the two 
preceding ſolutions. On evaporating it ſlowly, and ſuf- 
fering it to cool, it depoſites priſmatic cryſtals ſuffi- 
ciently regular, if the evaporation have been cautiouſly 
managed ; but 1t the evaporation have been too quick, 
and the cooling too ſudden, they then appear under the 
form of very ſmall ſharp needles. Muriate of copper 
is of a grals green colour, very pleaſing to behold: its 
taſte is caultic and very aſtringent; it melts by a very 
moderate heat, and when ſuffered to cool, congeals in- 
to a maſs. M. Monnet affirms, that the muriatic acid 
adheres to it with great obſtinacy, and that a very con- 
liderable heat muſt be applied to volatilize it: it pow- 
ertully attracts the moiſture of the atmoſphere; it is 
decompoſable by the ſame intermedia which decom- 
pole the preceding falts of copper. I have obſerved, 
that ammoniac does not diſſolve the oxide which it ſe- 
parates from the murjatic acid fo readily as that which 
it ſeparates from the ſulphuric and the nitric acids. 
The blue then formed is not ſo lively, and there re- 

. mains 


* 


muriatic acid takes a very deep green, almoſt a brown 
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mains a portion of the oxide which the ammoniac dos 
not thoroughly diſſolve. Neither the ſulphuric ng 
the nitric acid decompoſes muriate of copper. The nj. 
tric ſolutions of mercury and filver decompoſe it, and 
are themſelves decompoſed at the inſtant of the mixture, 
A white precipitate is formed in conſequence of the muy. 
riatic acid uniting with the oxide of mercury or ſilyer; 
and the oxide of copper combines with the nitric acid, 
I have however obſerved, that this liquor does not af. 
{ume the blue colour which a ſolution of copper by the 
acid of nitre ought to have; and that in general, the 
oxide of copper formed by the muriatic acid, does not 
aſſume this colour but with great difficulty, as we have 


already ſeen with regard to ammoniac. I have found, 


that in general oxides of copper paſs very eaſily from 
blue to green, and with very great difficulty from 
green to blue. The muriatic acid diffolves oxide 
of copper much eaſter than copper itſelf. This has 
been obſerved by Brandt. The colour of the ſolution 
is a beautiful green; and it cryſtallizes as the former: 
a circumſtance which proves, that in ſaline metallic 
combinations the metals are always in the ſtate of ox- 
ides, as we have already obſerved. 

Nitre detonizes with difficulty by copper. The falt 
muſt be in fuſion, and the copper very hot, in order that 
the deflagration may take place: ftill, however, it is 
but very weak. This operation is performed by cafting 
copper filings on nitre in fuſion into a large crucible, in 
order that their parts may be as much as poſſible in 
contact with each other. When the metal becomes 


very hot, a ſlight motion is obſerved with faint ſpark- 
lings. The reſidue is a browniſh grey oxide mixed with 
potaſh ; it is waſhed ; the water takes up the alkali 
which {till retains a little copper, and the oxide of ” 
ben 7 met 
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: F - : 
"etal remains pure. It melts all alone into a deep 
brown opaque glals 3 it is uſed to colour enamels. It' 


g thought that the alkali is rendered cauſtic; but more 
xperiments are neceſlary to aſcertain this. | | 


Copper very readily decompoſes ammoniacal muriate. 
Bucquet, who examined this decompoſition with very 
great care, obtained, on making the experiment in a 
pneumato-chemical apparatus with mercury, from two 
drams of copper filings and a dram of ammoniacal mu- 
rate, fifty-eight inches of elaſtic fluid ; of which twen- 
ty-fix inches were very pure ammoniac, twenty-ſix 
inches detonating inflammable gas, and the remaining 
ix inches a mephitic gas, which extinguiſhed lights, 
without being abſorbed by water, or precipitating lime- 
water; and was conſequently azotic gas produced by 
the decompoſition of a part of the ammoniac. There 
was a little liquid ammoniac diſengaged, of a fine co- 


relidue was a blackiſh green maſs, one half of which 


colour, the diſtinguiſhing characteriſtic of muriate of 
copper : the other half was a kind of brown oxide of 
copper, formed by the water of the ammoniacal mu- 
rite, On repeating this decompoſition on four oun- 


It : 
WE of copper to two of ammoniacal muriate, with the 
eonmon apparatus of a balloon, Bucquet obtained two 


(rams and eighteen grains of blue liquid ammonia, 
which gave a flight efferveſcence with acids, and con- 
tained about an inch of carbonic acid to the dram. He 
knew not how to account for the appearance of this 
laſt gas: but I ſuppſe it might proceed from ſome im- 
purities of the ſal ammoniac ; for on repeating the ex- 
periment with ammoniacal muriate, previouſly purified 
by ſublimation, the ammoniac which I obtained” was 
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Jour, which ſtood immediately over the mercury. The 


was diſſolved in the water, and communicated to it a fine 
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very cauſtic, and did not efferveſce in the leaſt d wile al 


. Tres 

with acids. Oxide of copper likewiſe "RANIION * phate 
moniacal muriate, and communicates to the ammoniac Hyd 
which it diſengages a portion of carbonic acid that the oxi 
renders it efferveſcent. This alkali is always blue, be. WW vith 1 
cauſe it takes off with it a ſmall portion of oxide of WM nity th 
copper which colours it. Acids, however, do not pre. This 
cipitate an atom of the metal. There are two med. Wcombir 
eines prepared in pharmacy with ammoniacal muriate i, by 
and copper; the former of which has received the noiſter 
name of cupreows ammoniacal flowers, or ens weeris the dr) 
This is nothing but ammoniacal muriate coloured by 2 conſiſti 
little oxide of copper. A mixture conſiſting of eight I Per fili 
ounces of this ſalt with a dram of oxide of copper, i dually 
ſublimated in two earthen pots, the one placed over nation 
the other. All the ammoniacal muriate is volatili:ea ef copp 
without being decompoſed ; and it carries off with iter. 1 
little oxide of copper which communicates to it a blu. r pair 
iſh colour. The ſecond, called celeftial water, is pre. berate 
pared by putting an ounce of ammoniacal muriate with beating 
a pound of lime- water into a copper baſon, and ſuffer. Ihe Ty 
name o 


ing the mixture to ſtand in it for ten or twelve hour, 
The lime diſengages the ammoniac, which diflolves z Eted h 


little of the copper of the baſon; and by that mean; Wanner 
acquires a blue colour. Celeſtial water may be mad: this met 
in a glaſs or an earthen veſſel, by adding a fmall quan- latter cc 
tity of filings or oxide of copper to the lime-water and the mut 
ammoniacal muriate. TY, not beer 
It appears that copper decompoſes aluminous ſul- Copp- 
phate; for when a ſolution of this ſalt is boiled in a ſenic it | 
copper veſſel, there is a little aluminous earth precip- tombac, 
tated : And when this alum is precipitated by amme. It cor 
niac, the earth aſſumes a blue colour, which indi- vim 


cates the preſence of copper. This effect may be like- 
- | wWile 


wile aſcribed to "the excels of acid which aluminous ſul- 
phate always contains. 


B 

F Hydrogenous gas does not at upon copper, but reduces 
be oxides of copper, by robbing them of their oxigene; 
_MWvith which principle hydrogetie has a greater affi- 
iy than copper has. 

8 This metal combines very readily with ſulphur. The 
„combination may be effected in the humid way; that 
e by mixing flowers of ſulphur with copper filings 
e noiſtened with water; but it ſucceeds much ſooner in 
„le dry way. To accomplith it in this way, a mixture, 
cosnäſting of equal parts of ſulphur in powder and cop- 
uber filings, is expoſed to fire in a crucible, which is gra- 
Wh cually heated till it become red hot; from this combi- 
it nation there reſults a blackiſh grey mals, a fort of mat 
Wo! copper, which is brittle and more fuſible than cop- 
ber. This compound is prepared for a tincture, and 
lu. for painting Indian ſtufls, by laying in a crucible al- 
e. bernate ſtrata of copper and fulphur in powder, and 
beating the crucible in the manner above mentioned. 


name of & veneris. Alkaline ſulphures and ſulphu- 
rated hydrogenous gas act in a ſufficiently eminent 
an manner on copper. The former ſubſtances diſſolve 
aden chis metal either by the dry or by the humid way: the 
an- kletter communicates an high colour to its ſurface; but 
anal dhe mutual effects of theſe ſubſtances and copper have 
not been farther examined. 
ful Copper forms an alloy with various metals: with ar- 


11 ſenic it becomes white and ine; and ſo forms e 
tombac. 


It combines with biſmuth ; forming with it, ac- 


cording to Gellert, a reddiſh white is with —_ fa- 
bets, 


* 22 2 my 
6 


It 


The mat thus formed is pulverized, and receives the 
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varieties are ſimilor, pinchbeck, Prince Robert's metal, 


to powder, and mixed with coal, and making the cru- 


the copper, which has a greater affinity than that ſemi 


Pears by the formation of the loaves of eliquation. 


It enters very readily. into union with antimony, 
forming with it the cupreous regulus diſtinguiſhed bys 
beautiful violet colour. It decompoſes ſulphure of an. 
timony, and combines with the ſulphur which it de. 
taches from the ſemi- metal. 

With zinc it combines very readily. This combi. 
nation may be effected in two ways; 1. By fuſion, 2 
metal is obtained of the colour of gold, much leſs liable 
to ruſt than pure copper; but at the ſame time leh 
ductile. The more this metal reſembles gold, the brit. 
tler it is: beſides, its nature varies according to the 
proportion in which the two ſubſtances are mixed to. 
gether and the precautions taken in melting them: its 


ing me 
meltin; 
tion 15 

Copper 
render 

ſmooth 
moniac 
are thel 
This ſu 
prevent 
Is pour 
been m 
copper- 
action ( 
rellels © 
This m 
thicker 

when {t 
above tl 
melted, 
C covered, 
alloyed 

and leſs 


layers © 


and Manheim gold. 2. By cementing plates of copper with 
native carbonate of zinc, or lapis calaminaris reduced 


cible in which they are contained red-hot, the copper 
then forms yellow braſs. This laſt compound is not 
ſo liable to ruſt as copper : it is equally malleable and 
more fuſible ; but if expoſed for ever ſo ſhort a time to 
a ſlrong heat, it loſes its zinc and becomes red coppet 
again. | 1 

Copper combines with mercury, but not readily; 


yet by triturating very thin leaves of copper with mer- nd 3 
cury, theſe metals may be formed into a ſort of amal. in OS 
gam. A plate of this metal immerſed into a ſolution PI 
ſeertaine 

of mercury by an acid, takes a fine ſilver colour, on- 3 
itated by 

ing to the mercury being reduced and precipi and twe 


tity, hoy 
might ot 
When ca 
Uffolvin; 

Vor.. 


metal with oxigene. 
Copper and lead combine very well by fuſion; as ap- 


It is combined with tin in two ways; either by pour 
8 | 1028 
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„. melted tin on the ſurface of a plate of copper, or by 
* melting the two metals together. The former opera- 
5 non is uled in tinning copper; the latter forms bronze. 


W Copper veſſels to be tinned are firſt well ſcoured, to 
render the ſurface on which the tin is to be applied 
ſnooth and bright. They are next rubbed with am- 
moniacal muriate, to make them perfectly clear. They 
xe then made hot, and powdered rofin is caſt upon them. 


2 This ſubſtance covers the ſurface of the copper ſo as to 
+. WY prevent it from being oxidated. At laſt the melted tin 
wel poured on, and ſpread over it. Complaints have 
to been made, and with good reaſon, that the tinning of 
n copper-veſſels is not ſufficient to defend them from the 
1a) WW -fion of air, of moiſture, and of ſalts; becauſe ſuch 
vin veſlels are often obſerved to be covered with verdigris. 
cel This might be effectually remedied by laying on a 
ü. thicker coat of tin, were there not reaſon to fear that 
per when ſuch veſſels are expoſed to any degree of heat 
"of MF zbove that of boiling water, the tin is then liable to be 
anal melted, and thus to expole the ſurface of the copper un- 
e covered. To prevent ſuch an accident, the tin may be 
pet aloyed with iron, ſilver, or platina, to render it harder 
and leſs fuſible, in order that it may be laid in thicker 
ly layers on the copper. Mixtures of this kind are al- 
or WF cad made uſe of in ſeveral manufactories. It is a- 
ming how ſmall a quantity of tin is ſufficient to 
ili copper; for Meſſrs Bayen and Charlard have a- 
W ſcertained, that a pan nine inches in diameter and three 


les in depth, gained only an additional weight of one 
and twenty grains by being tinned. This trifling quan- 
tity, however, is ſufficient to prevent the danger which 
might otherwiſe ariſe from the uſe of copper: veſſels, 
Tien care is taken not to ſuffer ſubitances capable of 
illolving tin to remain too long in ſuch veſſels, and e- 
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ſpecially to renew the tinning frequently, as ffidia ben it 
heat, and the action of the ſpoons uſed in ſtirring ſubfta, ber it i: 
ces bolled in them, very ſoon deftroy the tinning. There 4 b mo 
is one thing, however, reſpecting the tin uſed by cop- Moe ſo fo 
perſmiths for tinning pans which we cannot be toe fam: 
much on our guard againſt. It is often alloyed with the imp 
one-fourth part of lead; the bad effects of which are Coppe 
to be feared, as it is well known in fats and acids. G0. lering. 
vernment ſhould therefore take meaſures to prevent afily fu 
copperimiths from being cheated when they purchat welted i 
their tin, and from employing the tin of Malacea q 4, but 
Banca in any other ſtate but as it comes from the Eaft.l ecompe 
Indies, before being melted again, and having its purity yet iron 
debaſed by our tin- workers. | The u 
M. de la Folie, a citizen of Rouen, who merits the and yer) 
reſpect of the public for thofe chemical reſearches ade ou 
which he has proſecuted on matters relative to the art, Wh a6 
and for the uſeful diſcoveries with which he has en. Non :cco1 
riched dyeing, pottery, and many other of the manufze: being a 
tures carried on at Rouen, has propoſed, in order that Hgered as 
the inconveniences and dangers attending the uſe oftin- plied in 
ned copper may be avoided, to employ in its fied iMite or 
iron plated with zinc ; which, as we have altea guantiti. 


ſeen, is productive of no dangerous effects. Many 
people have already adopted the uſe of ſuch veſſels with 
advantage; and it is to be wiſhed that they were in ge. 
neral uſe. | 
Tin melted with copper gives a metal, the ſpecift 
gravity of which is greater than that of either of tit 
two metals of which it is made up, in conſequence 0 
their mutually penetrating each other in a very int. 
mate manner. The greater the proportion of tin in th 
mixture, ſo much the more white, brittle, and ſonorous 
is the mixture. When very white, it is called 9 : 
Sw | ES when 
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ien it contains more than an equal proportion of eop- 
her, it is yellow, and bears the name of bronze, or braſs. 
is moulded into ſtatues and into cannons, which muſt 
de ſo ſolid as not to burſt by a moderate force; and at 
the ſame time not ſo ductile as to loſe their forni by 
the impulſe of bullets. | | 

Copper and iron may be united by fuſion or by ſol. 
ering. This combination, however, does not very 
afily ſucceed. When a mixture of theſe two metals is 
Wnelted in a crucible, the iron is found to be intermix- 
a, but not perfectly united with the copper. Copper 
lecompoſes the mother water of ſulphate of iron; and 
yet iron has a greater affinity than acids with copper. 
The uſes to which copper is applied are very various 
and very well known. A great variety of utenſils are 
made out of it. Yellow copper, or an alloy of copper 
with zinc, is principally employed for ſuch purpoſes, 
on account of its ſuperior ductility and beauty. Copper 
being a very violent poiſon, ſhould never be admini- 
ſtered as a medicine. The remedies moſt uſually ap- 
plied in the caſe of poiſoning by copper reduced to ox- 
de or verdigris, are emetics, water drunk in large 
quantities, alkaline ſulphures, alkalis, &. 
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32 Lille. 
ILVER, called Luna, or Diana, by the alchemiſt ES 
is a perfect metal of a white colour and the me regetab 
lively brilliancy. It has neither taſte nor ſmell. Mn; ri 
Ipecific gravity is fuch, that it loſes in the hydroſtai@M;.cm1, 
balance about one-eleventh part of its weight. A ala... 
bic foot of this metal weighs ſeven hundred and twee rare 
pounds. 80 great is the ductility of ſilver, that it ma woe gan 
be reduced to leaves as thin as paper, and to thieaigund in 
finer than hairs. A grain of filver may be extende Johan C 
ſo as to contain an ounce of water. Its tenacity i St M 
conſiderable, that a thread of filyer, one-tenth of ax... is 
inch in diameter, is ſufficient to ſupport the weight ie. 
two hundred and ſeventy pounds without breaking. | 7 N. 
poſſeſſes hardneſs and elaſticity in an inferior degree tO... 
that in which copper poſſeſſes theſe qualities; it is neu. -. . . 
after copper the moſt ſonorous of all metals, It be bination: 
comes hard under the hammer, but may be eaſily de and in 1 


prived by heating of the hardneſs which it thus 4 
quires 


quires: Mefirs Tillet and Mongez have e 
flver. They obtained it in quadrilateral pyramids, 
ſometimes ſolitary on the edges of the crucible, at 
other times laterally united in groups. | 

Gilver is found in various ſtates in nature. The fol- 
wing are the filver ores moſt ſtrikingly diftingunſhed 
from each other. 

1. Native, or virgin Glver: It is known by its luſtre 
and ductility. It appears under an amazing variety of 
forms. It is frequently in irregular maſſes, the ſize of 
which is more or leſs confiderable. It is ſometimes in 
capillary threads twiſted round; its formation then ap- 
pears to be owing to the decompoſition of a red filver 
dre, as has been obſerved by Henckel and M. Rome de 
Lille, It is likewiſe found” in plates, or in pieces of 
net- work reſembling ſpider's webs, which the Spani- 
ards on this account call arane; ſometimes again in a 
vegetable form, or in branches conſiſting of octohæ- 
trons rifing one over another. Some of theſe ſpecimens 
reſemble the fern leaf, others are in {eparate cubes and 
oftohedrons, with truncated angles; but theſe laſt 
are rare. Native filver is often diſperſed in a quart- 
zoſe gangue; it is ſometimes found in fat earths. It is 


found in Peru, in Mexico, at Konſberg in Norway, at 


Johan Georgenſtadt and Ehrenfriederſdorf in Saxony, 


at St Marie, at Allemont in Dauphiny, &. This 


metal is not known to exiſt in nature in the ſtate of 
Oxide, e 
2, Native ſilver, in union with gold, copper, iron, 
antimony, or with gold and copper together, or with 
arienic and iron together. Theſe various native com- 
binations of filyer are found at Freyberg in Saxony, 
ad in the mines of Guadal-Canal in Spain. But it is 
"E-+4 | to 
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to be obſerved, that the proportion of the extraneoy by ſul; 

ſubſtances is very trifling: is ſome 

3. Vitrequs filver ore conſiſts, according to moſt mi. WW ometi. 

neralogiſts, of ſilver and ſulphur. It is of a blackikh duſky 

grey colour like lead; it is alſo brown, greeniſh, yel.WWrable 1 

_ lowiſh, &c. and it may be cut with the knife as vel this 

as that metal. It is frequently irregularly ſhaped, 6, 1 

ſometimes in octohædral cryſtals, the angles of which per ore 

are truncated, M. Monnet takes notice of a variety, ¶ portion 

which, inſtead of being diviſible by the knife, falls n. in triar 

to powder. This ore affords from ſeventy-two to eighty Mlirgett 

four pounds of ſilver in the hundred weight. It meu the ſma 

very eaſily : when expoſed to a heat fo moderate lively a 

as not to melt it, the ſulphur is diſſipated, and leae light fa 

the virgin fires in A vegetative form, or in fila fre ma 

ments. rer is f 

4. Red filver ore is often of a deep colour, ſometi moulde 

tranſparent, and cryſtallized in cubes with their edgeiithen ca 
truncated, or in hexahedral priſms terminating in tri ſemblir 
hedral pyramids: at Potoſi this is called ron Lille h. 
The filver is combined in it with ſulphur and arſenie the pin 

When it is broken, its colour is lighter within, and ifzrſenic, 

appears to conſiſt of ſmall needles or priſms convergingMiron is 
like ſtalactites. If expoſed, with proper manage This la 

ment, to a fire ſtrong enough to make it red hot, the liitaining 
ver is reduced, and takes a capillary vegetative fom men /i: 
like native ſilver. It affords from fifty-eight to fixt\l 7. BI 
Ii two pounds of ſilver in the hundred weight. Thu, acco: 
7.38 ſpecies is diverſified into varieties by the propertit ming b 
11 of colour, form, and gravity, & c. It is generallato a k 
1% found in all ſuch places as contain the other filvand tha 
| Wl! ores. tain nat 
$581 5, Ser with arſenic, cobalt, and i iron mineralivMeilts ha 
10} cen, it 
$24] 
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by ſulphur. Bergman ſays, that in this ore the ſilver 
i ſometimes above the proportion of . This ore is 
ſometimes grey and ſparkling, ſometimes of a dark and 


ml 

An dulxy appearance; effloreſcences of cobalt are obſer- 
ye rable upon it. The ſilver ore called gooſe-dung belongs 
well to this ſpecies. 

ped 6. The grey ſilver ore; which differs from the cop- 
dich per ore called Fablertz only i in containing a larger pro- 
iet) portion of this precious metal. It is either in maſſes or 
s .in triangular cryſtals, with their ſides cut ſloping. The 


largeſt of theſe cryſtals are not of a very bright colour; 
the ſmall, being diſperſed over a ſmooth gangue, are of ſo 


ght falls upon them. Grey filver affords from two to 
five marks of filver in the hundred weight. Grey ſil- 
rer is ſometimes introduced into organic matters, and 
moulded into an exact imitation of their form. It is 
then called figured filver ore. Of this kind is that re- 
ſembling blades of corn, and that which M. Rome de 
Lille has obſerved in the form of the cones and ſcales of 
the pine-tree. This ore contains filver, copper, iron, 
arſenic, and ſulphur. When the proportion of the 
won is very ſmall, it is then called white felver ore. 
This latter ore is not to be confounded with galena con- 
tuning ſilver, which is ſometimes called by the work- 
men /ilver ore. 

7. Black ſilver ore, called * the N nigrillo, 
ö according to Meſſrs Lehman and Rome de Lille, no- 
thing but red or grey ſilver ore decompoſed and brought 
Into a kind of middle ſtate between its original ſtate 


uin native filver. The latter of theſe two mineralo- 
pits has obſerved, that when ſolid, ſpongy, or worm- 
faten, it may be confidered as produced from the red and 

114 vi- 
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and that of native ſilver: it is ſometimes found to con- 
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vitreous ores, and is then richer than when friable and 
pitch- coloured; when it may be conſidered as origins. 
ting from the Ats pater of grey or white ſilver ores, l 
therefore affords various products. In general, it afford 
from ſix or ſeven to nearly ſixty pounds of filver in the 
hundred weight. 

8. Corneous fitver ore, or the natural ns of fl. 
ver with muriatic acid, and a little ſulphuric acid, isof adi. 
ty yellowiſh grey colour: it ſometimes inclines to a griꝛe. 
lin colour; ſometimes, tho? but ſeldom, it is ſemi-tran. 
iparent : it is ſoft, and may be eaſily cruſhed or cut: i 
melts at the flame of a taper. It is found incubiceryſtal; 
but ofteneſt in irregular maſſes. It frequently contains 
lamps of native filver. It was formerly thought to con. 
tain ſulphur and arſenic; but mineralogiſts are now 2. 
greed 1n reſpect to its nature. Meflrs Cronſtedt, Leh. 
man, and Sage, Woulte, Lommer, and Bergman, hay 
found it to contain muriatic acid, which is diſengage 
by heat. Woulfe has beſides aſcertained it to con- 
tain ſulphuric acid. It is found at Saxony, at St Ma. 
rie, at Guadal Canal in Spain, and at Allemont in Dau. 
phiny. | 

9. The ſoft ſilver ore of wallerius, 18 filver either m 
tive or mineralized, and intermixed with more or lel 
coloured earth. Earths containing filver vary in colout 
from a dirty grey to a deep brown. 

10. Laſtly, Silver is often found in combination with 
other metallic matters in ores, the hiſtory of which nt 
have already given. -Such are miſpicke], the grey 
balt ore, kupfernickel, or nickel ore, ſulphure of ant 
mony, which often aftords the variety called ver or 
in feathers, blende, galena, martial pyrites, and wil 
copper ores: the latter are only grey ſilver ores. All d 


theſe ſubſtances, many times, contain ſo much filver, 
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renders the working them for the ſake of this precious 
metal profitable. But it is eaſy to ſee, that they can- 
not, with any propriety, be deſcribed as peculiar fil- 
6; WW ver ores ; and deſerve only to be mentioned as con- 
the MW taining filver. | 

Silver ores are aſſayed in various ways, according to 
6.008 the nature of the ore. All that is ſtrictly requiſite in 
dir 2ffaying ſuch as contain native filver, is to pound and 
ie WJ waſh them. In order to ſeparate the metal entirely 
from extraneous ſubſtances altering it, after being waſh- 
ed, it may be triturated with running mercury. The 
mercury diſſolves the filver, and being then volatilized 
by fire, leaves the perfect metal ſeparate. Sulphureous 
filver ores need to be roaſted, and afterwards melted 
with a greater or a leis quantity of flux. The ſilver ob- 


<<. t2ined by this melting is commonly alloyed with lead, 
are copper, iron, &c. To ſeparate it, and to aſcertain 
exactly what quantity of the precious metal this mix- 


ture contains, a proceſs entirely chemical, and found- 
ed on the confideration of the properties of the imper- 
fect metals, is employed. As lead is ſuſceptible of vi- 
trification, and acts in the quality of a flux on the im- 
perfect metals, ſuch as iron and copper, but is inca- 
pable of affecting ſilver in the ſame manner; lead is 
therefore employed to ſeparate the perfect metal from 
ſuch imperfect metals as alter it. The greater the pro- 
portion of the extraneous matters by which the ſilver 
is altered, ſo much the more lead muſt be made uſe of 
to ſeparate them This alloy is put into flat porous 
veſſels, made of calcined bones and water. Theſe 
roaſting pots, which are called cypels, as being in the 


glaſs formed in this operation. The filver after this 
remains pure. In order to determine what quantity of 
e the 


form of ſmall cups, are proper for abſorbing the lead- 
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the imperfect metals any maſs of ſilver contains, it 
conſidered as conſiſting of twelve parts, which as 
called penny-werghts ; and each of theſe conſiſts f 
twenty-four grains. If the maſs of filver under exani.f 
nation has loſt in the cupels only a tweifth- part of it 
weight, it is called ver of eleven penn/-weights : if it WM this pl 
has loſt but a twenty-fourth part of its weight, it is ji. Wi the all 
wer eleven penny-weights and twelve grains fine, and The 
ſo on. The cupel is found, after this operation, to have Rom i 
acquired a conſiderable addition of weight: it contain WM with | 
vitreous oxide of lead, and of the other imperfect me. WW (aying 


$06 
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tals, which were in combination with the filver, and WM tree 


have been ſeparated by the lead. As the lead almot grſt c. 
always contains a little ſilver, it muſt be at firit cupel. WM this a: 
led by itſelf, in order to aſcertain what quantity of fi. Mit is t 
yer it contains: from the button of fine ſilver obtained, WM an iro: 
a deduction muſt be made for the ſmall portion known WM into ir 
to be contained in the lead which is employed, and i WM ores c 


called a witneſs. The cupellation exhibits a phzno- mixed 


menon from which the artiſt underſtands the ſtate of his metal 
operation. As the ſilver becomes pure by vitrification WW rich 6 
and the ſeparation of the lead, it aſſumes a much more the m. 
brilliant appearance than that with which the lead is WM ther « 
ſtill intermixed. The luſtre by degrees increaſes ; and previo 
when the whole ſurface of the metal becomes pure and WM This i 
of a dazzling brightneſs,—at the very inſtant when the contai 
whole aſſumes ſuch an appearance, the operation is f. Wl tion. 

niſned. The filver, after being thus cupelled, is en- is afte; 
tirely purified from the imperfect metals which it be. perfec 
fore contained: but it may ſtill contain gold; and a new lf ters fi 
proceſs muſt be employed to ſeparate the two perfect for, u 
metals. As gold is much leſs liable than ſilver to be al. WF over t] 
tered by a great many menſtrua, the ſilver is diſſolved Wi aſlay | 


1 the nitric or the muriatic acid and by ſulphur; - " cupel, 
the 
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he gold, which is ſcarce liable to be affected by theſe. 


vlvents, remains pure. This way of ſeparating filver 
from gold is called parting. We will ſpeak of the va- 


$ of 

mi WY nous ways of parting theſe metals, after deſcribing in 
f its WW hat manner the ſeveral ſolvents which are uſed for 
if it WW (his purpoſe act upon the ſilver, and when we treat of 
de alloy of filver with gold. 

and The proceſſes, in the great way, for e ſilver 
1ave WW from its ores, and obtaining it pure, are nearly the ſame 
aim with thoſe which we have deſcribed as proper for aſ- 
me- ſaying the ores of this metal. There are, in general, 

and tree ways of treating filver in the great way. The 
nolt WF firſt conſiſts in triturating virgin ſilver with mercury: 


pel. Wi this amalgam is waſhed to purify it entirely from earth: 
fil. Mit is then ſtrained through goat-ſkin, and diftilled in 
ed, an iron retort; after which the ſilver is melted, and run 
wa into ingots. This proceſs cannot be applied to ſilver 
u ores containing ſulphur. Theſe muſt be roaſted and 
no- mixed with lead, in order to refine the precious 
bis metal by cupellation. This is the proceſs to which 
ion rich filver ores are ſubjected. As to ſuch as are pure, 
ore the method employed upon them is different from ei- 
d WF ther of theſe two. They are melted without being 
and Wi previouſly roaſted with a certain quantity of pyrites. 
ind This is called crude fuſion, and affords a mat of copper 
the WW containing filver, which is treated with lead by eliqua- 
fl tion. The lead which takes up the ſilver as it melts, 
en. is afterwards ſcorified in the cupel, and then leaves the 
be. perfect metal pure. Cupellation in the great way dif- 
cv ers from that which is performed in the ſmall way; 
ect bor, whereas in the former the ſcoriſied lead is blown 
al- WF over the edges of the cupel with blow. pipes, in the 
ed alay the vitrified oxide 15 lead is abſorbed by the 
nd cupel, 

the | | | The 
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opinion, that filyer is ſecure againſt the joint action of 


508 N of Silver. 
The filver obtained by the proceſſes which we hays 


diſcribed is, in general, much leſs liable to alteration 


than any of the other metals of which we have given 
the hiſtory. The contact of light, however long the 
metal remain/expoſed to it, produces no change of ity 
properties. Heat melts it, makes it boil, and volati. 
lizes it, but without altering its nature. An heat ſuf. 
ficient to make it become firſt red, and afterwards 
white, is requiſite to melt it: it, is more fufible than 
copper. After being kept for ſome time in fuſion, it 
{wells and exhales vapours which are nothing but fl. 
ver volatilized. What puts this fact beyond doubt is, 
that portions of the metal are found in the funnels of 
chimnies in which it is melted in large quantities. It 
is confirmed by a fine experiment of the Academicians 


of Paris; they expoſed very pure ſilver tg the focus of 


M. de Trudaine's lens, and obſerved the melted me- 


tal to diffuſe a thick ſmoke, which being intercepted 


by a plate of goid, was fixed . it, and whitened it 
ſurface. | 

Silver when flowly cooled, is ſuſceptible of a regu- 
tar form, and cryſtallizes in quadrangular pyramids, 


M. Baume obſerved, that this metal takes, as it cools, 


a regular form ; which appears from its ſurface being 


covered over with filaments reſembling the threads of 


a feather. I have remarked, that the button of fine fi 
ver obtained by cupellation, often exhibits on its ſur- 
face ſmall ſpaces with five or ſix ſides, arranged 
like the flags of a pavement. But its cryſtalliza. 
tion in tetrahedral pyramids has not been careful. 
ly examined by any but Meflrs Tillet and the Ab- 
be Mongez. 

It was long imagined, and many chemilts are ſtill of 
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heat and air. It is certain that this metal ſuffers no 
apparent alteration when held for ſome time in fuſion, 
and in contact with air. Juncker, however, related, 
that on treating filver for a conſiderable time by re- 


e verberation, in the way of Ifaac of Holland, he found 


ti. it to change into a vitreous oxide. This fact has been 
if. confirmed by Macquer. He expoſed ſilver twenty 
ds times ſucceſſively in a porcelain crucible, to the heat 


of the porcelain furnace at Seves, and obtained, by 
i the twentieth fuſion, a vitreous matter, of an olive 
51. green colour, which he conſidered as a true vitreous 
18 oxide of ſilver. When this metal is heated in the fo- 
of cus of a burning-glaſs, its ſurface is always covered 
It with a white pulverulent matter, and a greeniſn incru- 
ſation is formed on the body on which it reſts. Theſe 
of Wh fads remove every doubt that could be reaſonably en- 
* tertained of the alteration of filyer in ſuch circumſtan- 
ed ces. Tho' much more refractory againſt all attempts 
itz to reduce it to an oxide than any other metal; yet is 
it liable to be at length changed into a white oxide, 
which when treated in a very ſtrong fire takes an olive 
1; green colour. It might perhaps be poſſible to obtain 
een oxide of ſilver, by reducing the metal to very thin 
plates or leaves, and heating it for a'confiderable time 
kin a matraſs, in the fame way as is done with mercury. 
51. The electric ſpark appears likewiſe to oxidate ſilver. It 
u. s certain, at leaſt, that this metal has but a very faint 
1 WT tendency to combine with the baſe of vital air, and that 
1 heat does not contribute to this combination ſo much 
11 as in the caſe of any of the other metals; but on the 
b. cher hand, deſtroys it by a very flight effort; for all 

the oxides of filver may be eaſily reduced without ad- 
of dition; and oxigene muſt therefore be but very imper- 
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8% Of Silver. 
fectly combined with the metal, fince it can be detach. 


nitric 

, ed from it ſo as to form vital air, by the action of ligt Withe fil 
and heat alone. e os tranſp: 
Silver is liable to no alteration from air; its ſurface Med: bi 

in a long ſpace of time is a very little ſullied by the adion M lution 
of the atmoſphere. Water acts not upon it: earthy pureſt 
matters do not combine with this metal: Its oxide, if Mn that 
melted with glaffes, would probably communicate to ing o! 
them an olive green colour. rates ſc 
Neither the alkalis nor the ſalino-terreous ſubſtan. ¶ the veſ 
ces act in a ſenſible degree on ſilver. The ſulphuri Mf the: 
acid, when highly concentrated and boiling, and when two me 
the metal is preſented in a ſtate of extreme diviſion, Hin the 
diſſolves it. A conſiderable quantity of ſulphureous Neid di 
acid gas is diſengaged from this ſolution ; and the fl. Weight. 
ver is reduced to a white matter, on which a new quan- Wi, tha 
tity of ſulphuric acid muſt be poured, in order to dil. Neats en! 
ſolve it. By evaporating this liquor, ſulphate of filver Wit depo! 
is obtained in ſmall needles. I have ſeveral times ob- hen h 
tained this ſalt in plates, formed by the longitudinal ſing, flat 
junction of a number of theſe needles. This falt melts Ngular, 
when expoſed to fire, and is of a very fixed nature. It ]Wſmall n. 
is decompoſable by alkalis, iron, copper, zinc, mercury, oblique 
&c. All the precipitates obtained by alkalis may be {parent 
reduced without addition to fine filver, in cloſe veſlels, fal. tl 
The nitric acid oxidates and diſſolves ſilver rapidly, WW [peed 
even without the help of heat. This ſolution even take black 
place at times ſo quickly, that to prevent the 1nconve burning 
niences ariſing from this circumſtance, it is found expedi tonation 
ent to have the filver in lumps when expoſed to the acid. WW" > ver 
A conſiderable quantity of nitrous gas is diſengaged os {Wells a 

h the occaſion, and a white precipitate is produced, mot and afte 


| | or leſs in quantity, if the acid of nitre have been mixed od 
wy with any portion of ſulphuric or muriatic acid. Tit 'ghtly 
1 [ : | nitric | 
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"tric acid uſually gives it a blue or a green colour. If 
the filver be pure it loſes that colour, and becomes 


tranſparent as ſoon as the ſolution is fully accompliſh- 


ice ed: but if the filver happen to contain copper, the ſo- 
on lution retains a lighter or deeper greeniſh ſhade. The 


by Whoureft filver that can be obtained often contains gold. 


if Win that caſe, as the nitric acid is ſcarce capable of ac- 
to ung on that metal, when it acts on the filver it ſepa- 


rates ſmall blackiſh flakes, which fall to the bottom of 


an- the veſſel, and prove to be gold. It is in conſequence 
ric Wot the nitric acid acting in fo different a manner on theſe 
zen tuo metals, that it is happily employed to ſeparate them 
on, in the operation of parting by aquafortis. The nitric 
ous cid diſſolves a quantity of filver equal to half its own 
fil. Wveight. This ſolution is exceedingly cauſtic; fo much 
an- Wb, that it produces black fpots on the epidermis, and 
dil. Neats entirely through it. When ſtrongly concentrated, 
ver it depoſites thin bright cryſtals like the boracic acid: 
ob» hen half the quantity is evaporated, it affords, by cool- 
inal ing, flat cryſtals, which are either hexagonal, or trian- 
pular, or ſquare, and appear to confiſt of a great many 
mall needles joined laterally. Theſe flat cryſtals are 
obliquely arranged one over another. They are tran- 
parent and very cauſtic. They are called Lunar cry- 
als: their proper name is nitrate of filver. This falt 
ſpeedily altered by the contact of light, and rendered 
black by combuſtible vapours. When placed on a 
burning coal it readily detonizes, leaving after the de- 
tonation a white powder, which conſiſts of pure filver: 
it is very fuſible. If expoſed to fire in a crucible, it 
wells at firſt as it loſes the water of its cryſtallization 
and after that remains in fuſion without motion. If 
uttered to cool in this ſtate, it becomes a grey maſs, 
lightly needled ; a preparation which is known in ſur- 


gery 
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ved. 


evaporation of the fluid. 


6 


— 


gery under the name of the infernal ſtone. But then 
is no occaſion to make uſe of cryſtallized nitrate of il 
ver when we wiſh to obtain this medicine; the pt 
ceſs by which it is made up is too tedious and too ex; 
penſive. It is ſufficient to evaporate to dryneſs a ſolu, 
tion of filyer by the nitric acid, to put the reſidue ing 
ſilver crucible or ladle, as M. Baume adviſes, and t 
heat it lowly till it melt; it may be then run into; 
mould to give it the form of ſmall cylinders. Whey 
theſe cylinders are broken, they appear to conſiſt d 
needles diverging in radii from the centre of the cylin 
der, and terminating at its circumference. In compoſing 
the infernal ſtone of nitrate of filver, we muſt beware d 
heating it too long; otherwile a part of the alt will 
3 decompoſed and formed into a button at the bottom d 
the crucible. In order to have an opportunity of 0 
ſerving what paſſes in this operation, I diſtilled this fl 
in a pneumato- chemical apparatus ; I obtained nitroy 
aas and vital air, mixed with azotic gas. 
traſs I found the ſilver entirely reduced; the glaſs a 
become opaque, like enamel, and was of a beautifulchel 
nut-brown colour. The brown colour which the glak 
takes on this occaſion muſt, no doubt, be owing to ox 
ide of manganeſe, or ſome other ſubſtance contained i 
it; for the colour of glaſs formed of oxide of filver 
nearly an olive green, as we have already obfer 


Nitrate of filver does not attract moiſture when ex 
poſed to the air; it diſſolves very readily in water 
and may be cryſtallized from the ſolution by a flo 


The nitric ſolution of ſilver is decompoſed by {alin 
terreous ſubſtances and alkalis; but the phznomenava! 
greatly, according to the ſtate of the matters. Link 
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mater. produces a very copious olive-coloured precipi- 
ate, Fixed alkali, ſaturated with carbunic acid, makes 
i yield a white precipitate: cauſtic ammoniac cauſes it 
to afford a grey precipitate, inclining to olive green. 
This precipitation does not take place till a conſiderable 
tine after the two ſubſtances have been mixed. 


Although the nitric acid act with a ſtronger energy 
nto Won filver than any of the other acids, there are, how- 
VhenMerer, others which have a greater affinity with its ox- 


ne and the muriatic acids detach the oxide from the 
tric acid. For this reaſon, when a few drops of ei- 


rer, a precipitate is produced; which, when the ſul- 
phuric acid is employed, is a white powder; and when 
t owes its origin to the muriatic acid, in thick flakes 
ke a coagulum. In the former caſe the precipitate is 
ulphate of filver ; in the latter, muriate of ſilver. As 
tether of theſe two falts is very liable to ſolution, they 
berefore ſudiide in a precipitate. It is not neceſſary 
hat the acids be in a ſtate of liberty when applied to 
is pur pole; the neutral falts which are formed by 
heir combinations with alkalis and ſalino-terreous ſub- 
ances ſerve the purpoſe equally well. A double de- 
ompoſition and a double combination then take place; 
r the nitric acid, ſeparated from the ſilver, enters into 
ombination with the baſe of the ſulphuric or muriatic 
lt, | 
Vn this difference among the acids, in reſpect to the 
banner in which they act upon filver, there is founded 
proceſs which is employed to procure the nitric acid 
D an high ſtate of purity, and unmixed with any other 
0: in a word, in that ſtate in which it is requiſite to 
re it for many operations in metallurgy, and for moſt 
Vol. II. K k chemical 


fide, and adhere to it with more obſtinacy: the ſulphu- 


her of theſe acids are poured into a nitric ſolution of 
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chemical experiments. Diſtilled ſpirit of nitre is pete. 4 
rally mixed with a certain quantity of ſulphuric or my. 
riatic acid; and chemiſts have therefore induſtriouy 

. fought to ſepargte theſe extraneous fluids, and a. 
found no happier expedient than the uſe of the nitric 
This ſolution is poured into the in. 
pure nitric acid till it ceaſe to produce a precipitate; 
the ſediment of ſulphate or muriate of filver is ſuffered 
to ſettle; the acid is decanted off, and diſtilled by x 
moderate he-t to ſeparate from it that ſmall quantity of 
falts of filver which may ſtill be contained in it. The pro- 
duct of this diſtillation is very pure nitric acid: in the 
arts it is called precipitated aquafortis. 
Moſt metallic matters are capable of decompoſing the 
nitric ſolution of filver, as they have in general à great. 
er affinity than that metal with the nitric acid. Ark 
niate of potaſh, diſſolved in water, produces in the ni 
tric ſolution a reddiſh precipitate, which originates from 
the union of the filver with the arſgnic. 


ſolution of filver. 


tate reſembles 'red ſilver ore. 


it. 


ee. 


Silver, when ſeparated from the nitric' acid by met 
cury, is in a metallic ſtate; and the precipitate ſubl 
ding flowly, produces, as it ſubſides, a regular figur 
known by the name of Diana's tree, or the philoſipi 
This ſpecies of cryſtallization may be obtain 
by ſeyeral different proceſſes. Lemery. directed to 4 


This precipt 
The filver may be ob 
tained in its metallic ſtate, as a precipitate from this { 
lution by moſt af the metals and the ſemi- metals. Bil 
the ſeparation of this perfect metal by mercury and cop! 
per is particularly worthy. of our notice, on accounts 
the phenomena which attend the firſt of theſe metall 
ſubſtances as it acts on ſilver, and the uſeful purpola 
which are ſerved by bringing the. ſecond to act upd 
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6 ounce of fine ſilver, to diſſolve it in nitric acid mode- in 


nu WW nntely ſtrong, and to dilute the ſolution with about twenty We 
ily WW ounces of diſtilled water, adding two ounces of mercu- #| 1 
ey. In the ſpace of 40 days a very beautiful vegeta- 9 


tive form is produced. Homberg gives andther proceſs 
much ſhorter than this. His proceſs is, to make a cold Ul 
amalgam of four drachms of filver in leaves with two = 
arachms of mercury: this amalgam is to be diſſolved in 9 
5 2: ficient quantity of nitric acid, and a pound and 
yal en half of diſtilled water to be added to the ſolution: in- 1 
pro- to an ounce of this liquor put a ſmall bal} of a ſoft j 
| the W:malgam of filver, and the precipitation of the ſilver will 
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immediately take place. The filver being precipitated and 1 
the combined with a part ofthe mercury, is depoſited ina kind [| 1 
eat. N of priſmatic filaments on the ſurface of the amalgam. Þ ; 
\rk-WWMOther filaments riſe above the firſt, till we behold the 1 
n brm of a vegetable buſh. Laſtly, M. Baume has de- i | 
from ſcribed a way of obtaining the tree of Diana, a little Wl! | 
ci-iMifferent from Homberg's proceſs, and more infallibly 14 
= attended with ſucceis. He directs to mix fix drachms . 
is {0 


f the ſolution of ſilver and four drachms of a ſolution 
o mercury by the nitric acid, both fully ſaturated; to 
add to the mixture five ounces of diſtilled water; and 
hen to pour it into an earthen veſſel upon ſix drachms 
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tall if an amalgam made up of ſeven parts of mercury with 
pee of filver. Either of theſe proceſſes ſucceeds in a 
opa nuch ſhorter time than Lemery's, in conſequence of 


he relation ſubfiſting between the metallic matters and 
mei deir mutual action. In fact, the mercury contained 


ſubl n the ſolution attracts the mercury of the amalgam ; 
wüde filver of the amalgam acts in the ſame way on the 
/ipn ler of the ſolution : and, of cenſequence, the ſil- 
= fer is more ſpeedily precipitated. The mercury of the 
0 


malgam, being more than what is requifite to preci- 
K k 2 pitate 
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pitate the ſilver of the ſolution, produces a third effec, 


which we muſt not ſuffer to eſcape unnoticed : It at. The 
tracts the ſilver by its affinity and tendency to'combine Mel; 
with that metal: a combination is actually effe&e acid {u 
between them; for the vegetation of the tree of Dia * | | 
na is a real amalgam, brittle and cryſtallized. This 3 
eryſtallization ſucceeds much better in conical veſſelz poling 
ſuch as glaſſes, than in round or wide veſſels like the ci 3 
eurbite recommended by M. Baume. It is almoſt un. da: T 
neceſſary to mention, that the veſſel muſt not be mo. une, 
ved, nor expoſed to any impulſe which might hinder wk 
e 


the regular ſymmetrical arrangement of the amalgam, 

Copper immerſed into a folution of ſilver likewiſe pre- 
clpitates it in a bright metallic form. his is the pro- 
ceſs uſually employed to ſeparate ſilver from its ſolvent, 
after the operation of parting. Plates of copper ar 
dipped into the folution, or rather the ſolution is put 
into a copper veſſel ; the filver i immediately ſepart- 
ted in whitiſh grey flakes. When the liquor become 
blue, and ceaſes to precipitate ſilver, it is decanted of 
The ſilver precipitated is repeatedly, waſhed, then 
melted in crucibles, and paſſed with lead into a cupeh 
to ſeparate from it a portion of copper which became 
united with it in the precipitation. The filver which 
paſſes through this operation is purer than any oth 


or con 
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kind: it is no leſs than twelve penny- weights fine Muri 
From theſe two caſes of the precipitation of ſilver by 1 ee 
mercury and by copper, it appears that metals ſepart 4 8 85 
ted from their ſolvents by metallic matters, are pred les, f 
pitated with all their properties. This phenomenon, 3 
as we have ſhown in the hiſtory of copper, takes p/act oy 
in conſequence of the metals immerſed into the ſolution TY hy 
of ſilver, robbing it of its oxigene, with which they hart 34 


greater affinity. 
8 | 6 7 e cruc 
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The muriatic acid does not diſſolve filver imme di- 
ately ; but it diffolves its oxide readily enough) This 
aid ſuperſaturated with oxigene eaſily oxidates the me- 
tal. Such, no doubt, is the reaſon of what happens in 
the concentruted harting. This operation conſiſts in ex- 


ed with a mixture of ſulphate of iron and muriate of ſo- 
da: The ſulphuric acid diſengaging the mùriatic, com- 
municates to it a portion of its oα n ox igene; and the 
muriatic acid then acts upon the ſilver, and diffolves it. 
There is a much eaſier and more expeditious proceſs 
or combining the muriatic acid with oxide of filver. 
The acid is poured into a nitric ſolution of the metal: 
very copious precipitate is inſtantaneouſiy formed, 
and proves to be a combination of the muriatic acid 
with filver ; for the metal has a greater affinity with the 
muriatic than with the nitric acid, and of conſequence 
Forfakes the latter to combine with the former. Ihe 
ame combination may be obtained by pouring muriatic 
ad into a ſolution of ſulphate of filver ; for this acid 
2s likewiſe a greater affinity than the ſulphuric: with 
he metal. The muriatic acid may alſo be combined 
rith filver, by heating the acid with oxide of the me- 
al precipitated from the nitric acid by fixed alkali- 
Muriate of ſilver poſſeſſes various properties worthy 
notice. It is remarkably fuſible. When expo 
ed in a phial to a moderate heat, ſuch as that of hot 
nes, it melts into a grey {cmi-tranſparent ſuhſtance, 
hearing no ſmall reſemblance to horn; and for-this fea- 
on called corneous luna. If run upon a ſurface af por 
hry, it fixes into a friable matter, appearing to be cry- 
tallized in fine filver needles. When long heated in 
ontact with air, it is decompoſed ; it paſſes eaſily thro 
e erucibles; one part of it-is volat ilized, and another 
h K k 3 5 re- 
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poſing to fire plates of gold alloyed:with filver; cement- 
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reduced to metal; ſo that it now takes the form of f. amal 
ver globules diſperſed through muriate of filver; a yy, Wi whit 
tion af the ſalt remaining not decompaled. This (al; WM ceive 
when expoſed to light, loſes its whiteneſs, and become tort. 
ſpeedily brown. It diſſolves in water; but, according highe 
to an experiment of M. Monnet's, a pound of diſtileii This 
water diſſolves only three or four grains. Alkalis af perim 
capable of decompoſing muriate of filver, when it is ei carrie 
ther diſſolved in water or expoſed to fire together viii niacal 
any of theſe ſalts. This is one way of obtaining thei powd: 
ſineſt and pureſt ſilver poſſible. Mix, for this purpoſ i ſub! 
four parts of potaſh, or carbonate of potaſh, with one oi the bc 
muriate of ſilver: Put the mixture into a crucible n proves 
melt it; when it is completely melted, take it out iſ compo 
the fire; ſuffer it to cool, and then break it: ſepara in Mat 
the ſilver; which is found under the muriate of potai bining 
formed during this operation and the exceſs of alla detach 
M. Baume, to whom we owe this proceſs, aſſerts, ta then | 
the Quantity of alkali which he directs to be employeſi could! 
hinders the muriate of filver from paſſing through tle and ez 
crucible, by acting on all its parts, and decompoſingthen {mall N 
at once. Margraff has given another proceſs for reduce uantit 
this ſalt, and obtaining from it ſilver perfectly pur l, or { 
Triturate in a mortar five drachms and ſixteen gran han fil 
of muriate of filyer with an ounce and an half of an uch, 2 
moniacal carbonate; add as much diſtilled water Ce pat 
may be ſufficient for making it into a paſte: ſtir tun hre p. 
mixture till the ſwelling and efferyeſcence which! for of 
tirſt take place in it ceaſe : then add three ounces ( Flule t. 
pure mercury, and triturate the whole till it be formeiſF?ears 
into a beautiful amalgam of filver : waſh it with ecipit 
good quantity of water; continue the trituration, al Fontains 
repeat the waſhing till the water run oft very cla x 
is n 


and the amalgam become very bright: then dry tit 
5 5 5 amalgan 
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amalgam, and diſtil it in a retort till the veſlel take a 
white red colour: the mercury now paſſes into the re- 
ceiver, and the ſilver is found in an high ſtate of the re- 
tort, In this manner the metal may be obtained of the 


omez 
ding bigheſt purity poſlible, and without any ſenſible lols. 
ien This fort of ſilver ſhould be uſed in nice chemical ex- 


periments. The water employed to waſh this mixture 
carries off two ſubſtances ; a certain quantity of ammo- 
niacal muriate, which it halls; in ſolution, and a white 
[powder not ſoluble in water. When the white powder 
i ſublimated, there is a ſmall. quantity of ſilver found at 
the bottom of the ſublimatory veſſel. This experiment 
proves, that muriate of ſilver cannot be completely de- 
compoſed otherwiſe than by double affinity. In fact, 
in Margraff's proceſs, the cauſe of the ammoniac com- 
bining with the muriatic acid is, that the ſilver is firſt 
detached from the acid by the mercury, and the alkali 
then becomes capable of effecting an event which it 
could not otherwiſe have produced. But this tedious 
my nd expenſive operation can only be employed i in the 
wha mall way and in the laboratory. To reduce a great 
ve. * of muriate of ſilver at once, either fixed alka- 
url lil, or ſome metallic ſubſtance having a greater affinity 
grain than ſilver with the muriatic acid, mult be employed. 

Fu uch, among others, are antimony, lead, tin, iron, &c. 
ter One part of muriate of filver melted in a crucible with 
r th three parts of any of theſe matters, affords, at the bot- 
ich tom of the crucible, the filver reduced and ſeparate ; 
des (Je the metal employed to produce the ſeparation 
ume ppears in union with the muriatic acid. The filver 
ith rrecipitated in this manner is very impure; it always 
„ ontains more or leſs of the metal employed to ſeparate 
deal and as, in compliance with the advice of Kunckel, 

-y th [kad is moſt commonly employed for the purpole, Mis 
Iz K k 2 ſilver 
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ſilver needs to be cupelled ; nor can it even be rende 


on ſilver; and as it diſſolves it, cauſes it tb precipitate, 


new TY ASD CY WD Yr REI - * bes 


miniſh 
yapou! 
trefied 
fect or 
and th 


ed equally pure with that which is. EINE by alkali 
or by Margraff's proceſs. © 
The nitro-muriatic acid acts with conſiderable fore 


The manner in which this effect takes place may be e laren 
ſily underſtood: the nitric acid diſſolves the metal u 5ulp 
the firſt, and the muriatic acid detachiflg itſelf fun binatie 
the nitric forms a neutral ſalt with the ſilver; which plates 
having no great tendeney to ſolution, is depoſited in te m 
diment. This proceſs may be uſed to een fie much! 
from gold. Wa word 
We know but little about the manner in which th decom! 
other acids act upon filver ; only, a ſolution of boraſatility 
produces: in the nitric ſolution of this metal a very cis conſ 
pious white precipitate; which precipitate conlifts ſaline 
boracic acid in union with oxide of filver. meltin; 
This metal does not appear liable to be altered Mah, th 
neutral ſalts. It is certain, at leaſt, that it does nter too 
detonize with nitre, nor decompoſe ammoniacal mum the ſol 
ate. Silver, in conſequence. of its being ubalterablWi!ver. 
by nitre, may be eaſily ſeparated from imperfect me of pot: 
tals, ſuch as copper, lead, &c. by detonizing them wid that th 
that ſalt. This metal, alloyed above the juſt prop tal and 
tion with ſome of the baſer metals, is melted with nitregWnercu 
the ſalt detonizing burns the imperfect metal; and tu Arie 
ſilver falls to the bottom of the crucible in h ſtate d ee ki 
much higher purity. metal. 
Almoſt all combuſtible. matters act with more or E !t ce 
force on filver. No metal is ſooner tarniſhed or colo cobalt. 
ed by inflammable matters. Sulphurated hydrogen It er 
gas, from whatever ſubſtance diſengaged, communicate formin, 
to ſilver the inſtant it comes into contact with it a b ity of 
or violet colour, inclining to black, and conſiderably d metals 
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ts WWriniſhes its ductility. It is known that fœtid animal 


kali, 


#4 on this metal. The mutual action of theſe bodies, 
and the combination which takes place on the occaſion, 
are not yet been examined. 

dulphur combines very readily with ſilver. This com- 


fore 
itate. 
e ez. 
al at 


fron bination is uſually effected by ftratifying on a crucible 
nich plates of the metal with flowers of ſulphur, and melting 
in fe me mixture haſtily: the reſu't is a violet black * 


much more fuſible than ſilver, brittle, and needled: i 
W: word, a true artificial ore. This compoſition is eaſily 
decompoſed by the action of fire, on account of the vo- 


filver 


h the 


hora latility of ſulphur and the fixity of ſilver: the ſulphur 
y co-fſis conſumed and diſſipated, leaving the filver pure. Al- 
is o raline ſulphure diſſolves this metal in the dry way: on 


melting one part of ſilver with three of ſulphure of pot- 
aſh, the metal diſappears, and may be diſſolved in wa- 
ter together with the ſulphure. An acid poured into 
the ſolution produces a black precipitate of ſulphurated 
Iflver. Leaves of ſilver put into a ſolution of ſulphure 
of potaſh ſyeedily take a black colour; and it appears 
that the ſulphur forſakes the alkali to unite with the me- 
tal and mineralize it ; as we have already obſerved of 
mercury, | 

Arſenic combines with filver and renders it brittle. 
We know not yet how the acid DE arſenic aftects this 
metal, 


t combines, but not without great difficulty, with 
cobalt, 


It enters readily enough into an alloy with biſmuth, 


ed by 
8 10 
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vrable 
ie 
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catWforming with it a brittle mixed metal, the ſpecific gra- 
| blu nity of which is greater than that of either of the two 
aß vetals taken ſeparately, According to Cronſtedt, fil- 
nile | ver 


y2pours, ſuch as proceed from houſes of office, from pu- 
rrefied urine, and from hot eggs, produce the ſame ef- 
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copper. Loppeg does not deſtroy its ductility; but 


render 
often 


ver does not unite with nickel. Theſe metals, when 
melted together, are diſpoſed ſeparately, one beſide tt 


other, as if their ſpecific gravities were preciſely equal Silv 
It melts with antimony into a very brittle alloy, HM againf 
appears to be capable of decompoſing ſulphure of an; uſeful. 
mony, by combining with the ſulphur of that miners is laid 
with which it has a greater affinity than antimony * coppe! 
Silver eaſily combines with zinc by fuſion. Pran to thei 
this combination there reſults an alloy granulated at eit ſerv 
ſurface, and very brittle. of all 
In mercury, even cold, it is completely diſſolved. Ally re 
that is neceſſary to effect this ſolution, is to malaxaeM flyer 
leaves of ſilver with this metallic fluid: an amalgam of co 
by this means inſtantaneouſly produced; the conſiſtency vitho 
of which varies with the reſpective quantities of t bealtt 
two ſubſtances. This amalgam may be brought into flver 
regular form by fuſion and ſlow evaporation : it afford of one 
tetrahædral priſmatic cryſtals terminating in pyramid i Laf 
of the ſame form. The mercury becomes in ſome degree ¶ of val 
fixed in this combination: for, to ſeparate it from tit is a 
filver, a ſtronger heat is required than what is ſufficient WM only e 


to volatilize it when taken by itſelf. Silver decompoſes 
corroſive. mercurial muriate either in the dry or in the 


humid way 
It unites perfectly with tin; but entirely loſes its duc. 


tility when alloyed with ever ſo ſmall a proportion df 


that metal. 
It enters readily into union with lead, which render 


it very fuſible, and deſtroys its elaſticity and fonorout 


neſs. 
It forms an * with iron, which might be very y al 


vantageouſly employed i in the arts. 
_ Laſtly, it melts and combines. in any proportion with 
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enders it harder and more ſonorous; and the alloy is 
often employed in the arts. 

Silver, on account of its ductility, and its being proot 
againſt the attacks of fire and air, is a metal ſingularly 
aſeful. Its luſtre recommends it for an ornament : it 


is laid on the ſurfaces of various bodies, and even of 


copper: it is wrought into ſtuffs, and adds conſiderably 
to their beauty. But the moſt important uſe for which 


it ſerves, is that of a good material out of which veſſels 


of all kinds may be made; and its hardneſs and ducti- 
lity render it peculiarly ſuitable for this purpoſe. The 
flyer wrought into plate is commonly alloyed with . 
of copper, which improves its hardneſs and coheſion, 
without rendering it in any degree dangerous to the 
health of thoſe who uſe it; for twenty-three parts of 
filver are ſufficient te deſtroy all the noxious W 


| of one part of copper. 


Laſtly, filver is coined into money, and uch as a fen 
of value for all ſorts of commodities ; but in this caſe 
it is alloyed with v of copper, and is, of conſequence, 
only eleven penny weights fine. 
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FA OLD, the ſun of the alchemiſts, is of all known me. 
AF tals the moſt perfect, and the leaſt liable to alte 
ration : its colour. is a bright yellow. It is next aft 
platina the molt ponderous body in nature: in water 
loſes only between a nineteenth and a twentieth part df 
its weight : neither its hardneſs nor its elaſticity 1s very 
conſiderable. Its ductility, of which gilding and gold 
wire afford ſuch amazing proofs, is ſo great, that an 
ounce of gold is ſufficient to give a filver thread four 
hundred and forty-four leagues in length; and it 1s r- 
ducible into leaves that may be carried about befot 
the wind. It is calculated by Lewis, that a gran 
of gold will cover an area more than four hundrel 
inches ſquare. It is the moſt tenacious of all metal; 
for a thread of gold one-tenth of an inch in diametel, 
is ſufficient to ſupport five hundred pounds weigit 
without breaking. Gold ſoon becomes hard and brittle 
under the hammer; but heat reſtores its ductility. 1 

: 
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The colour of gold is ſubject to a good many varie- 
ties. It is ſometimes more or leſs yellow or pale, and 
bmetimes almoſt white: theſe differences, however, 
pppear to be owing to ſome mixture. Gold has neither 
ate nor ſmell: It cryſtallizes by cooling into ſhort qua- 
Wrangular pyramids. Meſſrs Tillet and Mongez ob- 
mined it in this form. | 

Gold is found in nature almoſt in a pure and virgin 
late. It is ſometimes met with in ſmall maſſes, either 
Woitary or continuous, and in a bed of quartz: At o- 
ther times it is in ſmall ſpangles, among ſand under wa- 
ter : Laſtly, It is extracted from various ores, into the 
ompoſition of which 1t enters; ſuch as galena, blende, 
red filver ore, and virgin ſilver. It is almoſt always 
united with a certain quantity of filver, or ſome other 
metal, forming thus a natural alloy. 


? There are ſeveral varieties of native gold. It exiſts 
1 me. 
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hzdral, in priſms of four faces, or ſtriated in fila- 
ents, and in irregular maſſes. M. Sage thinks, that 
native gold in priſms is combined with a certain quan- 
ty of mercury, which renders 1t brittle. 
3 mineralogiſts reckon up various ſpecies of 
gold. | 
1, Native gold in union with filver, copper, iron, 
Ke. It is found in Peru, Mexico, Hungary, Tranſil- 
yania, &c. | | 
2. Auriferous pyrites: It is not eaſily diſtinguiſhed 
rom other pyrites by the eye: we diſcover the gold by 
liſſolving it in the nitric acid, and waſhing the reſidue. 
old is only mixed, not combined, in martial pyrites. 
dome arſenical pyrites, particularly thoſe of Saltzbergh 
Tyro, contain likewiſe a little gold. 
3. Cold mixed with filyer, lead, and iron mineralized 
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526 | Of Gold. 
by ſulphur. This auriferous ore is of a very mixed t Gol 
ture. According to M. Sage, it is found to contain) ber 
blende, galena, ſpecular antimony, copper, ſilver, agree? 
iron; the gold melts and drops out with the lead when nelt t 
the antaſs 4 is expoſed to heat. It comes from Naggyae Ned flo 
Tranſilvania. fever | 
Gold ore is aſſayed in different ways, according to the he 
its nature; pulverization and waſhing are ſufficiem under 
with native gold. Gold alloyed with other meta month 
muſt be roaſted, melted, and cupelled with lead, aul of nat 
parted. which 
It is very eaſy to conceive in what way gold is ex: combr 
tracted from its ores, after what has been already faid intenſ 
on metallurgy in this work. Native gold needs only Hos 
be ſeparated from its gangue. For this purpoſe, it i ſed, by 
firſt pounded ; then waſhed, to ſeparate the powder « Tichir 
the gangue ; then triturated in a mortar full of water © 
with 10 or 12 parts of mercury; the water being pour: gold t. 
ed off after this operation, waſhes away every ear and ex 
particle from the metallic ſubſtance. When the amal theref 
gam thus formed appears to be ſufficiently purified bule i 
from earth, it is ſtrained through goat ſkins. GH tot 
part of the mercury paſſes through; a*certain quantity a 
remains ſtill united with the gold. The amalgam | x "wa 
next heated, and the mercury ſeparated from it by d. 1 f 2 
ſtillation; the pure gold obtained by this diſtillation s 4 
then melted, and run into bars or ingots. With e ow 
ſpe& to the gold that / is found in combination in the * 
ores of other metals, ſuch as lead, copper, ſilver; it i . 
extracted by eliquation, cupellation, and parting. Tt * 
lead which runs down from the eliquation of cop 3 
carries with it the filver and the gold. It is then ci MB 
pelled, to ſeparate the lead; and the filver, as we ſhall 112 


hereafter mention, is ſeparated by parting. 2 | 
wn, | 0 
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Cold expoſed to fire, becomes red hot before it melts. 
When very red, it aſſumes a dazzling luſtre, and a clear 
green colour, like that of the aqua- marina. It does not 
melt till its colour change to a white red; when cool- 
ed lowly it cryſtallizes. It ſuffers no alteration, how- 
lever long it be expoſed to fire, and however intenſe 
lhe heat; for Kunckel and Boyle found gold to have 
undergone no alteration by being expoſed for ſeveral 
Inonths to the fire of a glaſs-houſe. This inalterability 
of nature is only relative however to the degrees of heat 
which we are capable of applying to it by the uſe of 
combuſtible matters; for it appears that a much more 
intenſe and active heat, ſuch as that of glaſs lenſes, de- 
troys the metallic properties of gold. Homberg obſer- 


Tſchirnhauſen's, that it ſmoked; became volatile, and 
was even vitrified. Macquer obſerved, on expoſing 
gold to the focus of M. Trudaine's lens, that it melted 
and exhaled a ſmoke which gilded filver, and could 
therefore be nothing but gold volatilized ; that the glo- 
bule of melted gold was agitated by a rapid internal 
motion, and became covered with a rough pellicle, 
ſhrivelled, and ſeemingly earthy ; and that a violet co- 
loured vitrification was at length formed in the middle 
of the gold. The vitrified part was by degrees enlar- 
ged, till 1t formed a kind of cap of a larger curvature 
than the globule of gold, and cloſely fixed on the gold, 
in the fame manner as the tranſparent cornea appears 
fixed on the ſclerotica of the eye.? The extent of the 
zlals became gradually larger, and the gold was dimi- 
niſhed., The ſurface on which it reſts is always co- 
lured with a purple tinge, which ſeems to be owing 
to the glaſs which it has abſorbed. 

Time did not allow Macquer to vitrify a given quan- 
: 1 tity 
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red, on expoſing this metal to the focus of a lens of 
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dency or averſion to combine with oxigene. It is re- 


of Gold. 


tity of gold completely. He obſerved that it nada 
neceſſary to reduce the violet glaſs. with combuliibll 
matters, in order to now whether it would afford geld, 
and whether it were oxide of that perfect metal. 4 
any rate, we are of opinion, that vitrified gold may h 
conſidered as a true oxide of gold; ; and we are the n. 
ther induced to adopt this opinion, becauſe in a num. 
ber of operations, which we will immediately proceed 
to deſcribe, it invariably takes a purple colour, and f. 
veral preparations of it are uſed for colouring, ename 
and porcelain. Gold then, like other metallic matter, 
may be reduced to calx ; only, like ſilver, it require 
a more intenſe heat and longer time to make it com- 
bine with the baſe of vital air than any other metallic 
matter: theſe circumſtances no doubt bear a near re 
lation to its extraordinary denſity, and its faint ten. 
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duced to a purpliſh oxide by electrifying it vis 
lently. 

Gold ſuffers no alteration from the action of air, lt 
ſurface is only tarniſhed by the extraneous bodies 
which are continually floating 1 in the atmoſphere. Wa 
ter does not alter it in any way; from the expet- 
ments of Garaye, however, it appears that this ſub- 
ſtance gradually. divides it in the ſame manner a 


Iron. 


Gold in its metallic ſtate does not combine witl Aqua 
earths or ſalino-terreous ſubſtances. Its oxide enters it- 1 
to the compoſition of glaſſes, and communicates enated 
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them a violet or purple colour. 
Gold is not liable to ſuffer from the 1 of the 
ſulphuric acid, however highly concentrated, and evel 


aſſiſted by heat. 


The nitric acid diſſolves a few particles of this 8 
| | ol 
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I; but it 1s perhaps rather mechanically 3 by a 
me combination. Brandt was among the firſt chemiſts 


gad, no aſlerted gold to be ſoluble in the nitrie acid: the 
a has been ſince confirmed by the experiments of 
27 beMM-heffer and Bergman. But we muſt obſerve, that 
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Peording to experiments made by the whole chemiſts 


7:& only in certain circumſtances, which thoſe philo- 
pphers have not particularly mentioned. M. Deyeux; 
ember of the College of Pharmacy, has remarked, 
at the acid of nitre diſſolves gold only when it is rud- 
ly, and contains nitrous gas. According to him, the 


ed with gas, and deſcribes it as a kind of aqua-re- 
n. We have elſewhere ſhown in what conſiſts the 
ference between the nitrous and the nitric acid. 

The muriatie acid alone, and in a ſtate of purity, acts 
ot upon gold in any ſenſible degree. Scheele and Berg- 
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ifolves gold in the ſame way as aqua-regia ; and forms 
0 with the metal the ſame falt which it forms with the 
ned acid uſually employed to diſſolve it. It is the exceſs 
f oxigene united with the muriatic acid which cauſes 
be ſolution to take place: it is accompanied with no 


the oxigenated muriatic acid. | 

Aqua-regia has been conſidered as the true folvent of 
vid, It diſſolves it, however, no better than the oxi- 
enated muriatic acid. As it would be improper to re- 
at here what we have elſewhere ſaid concerning the 
Wature and properties of this mixed acid, and the va- 
ties to which it is liable, according as the propor- 
tons of the two acids by the combination of which 
is formed vary, we ſhall ſpeak only of the man- 
Vox. II. Li ner 
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an have diſcovered, that the oxigenated muriatic acid 


nlible efferveſcence, like the other ſolutions of metals, 
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bf the Academy of Parts, the nitric acid produces this 


cid is not pure in this ſtate: he calls it acid impregna- 
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a fact concerning the precipitation of gold by ml 
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gall.*, which muſt not be forgotten; it is, that M l " 

| precipitate which is reddiſh, diſſolves very well in the . 
nitric acid, and communicates to it a beautiful blue ' 
our, | F is 

Ammoniac precipitates the ſolution of zold i in mud a 
greater abundance. This preeipitate is of a brown yl 3 
low, and ſometimes of an orange colour: when expoſy falt 
even to a moderate heat, it detonizes with a confider "mi 
able noiſe ; it has been called fulminating gold. an... | 
moniac is indiſpenſibly neceſſary to its production. iP 
may be formed, either by precipitating by fixed alk mak 
a ſolution of gold made in nitro-muriatic acid, compo: nut 
I xceide! 
: | 1(Qtio! 
As we have taken notice only of the precipitation of iron by cles 

_ gall, we ſhall give a ſhort account of the phænomena which ili ful 
aſtringent ſubſtance exhibit with moſt other metallic ſubſtances. mn 
Nut-gall, with the ſolution of cobalt, gives a clear blue precipitat he po! 
| with the ſolution of zinc, an alh-green precipitate ; with the ſolut errible 
of copper, a green precipitate, which becomes grey and reddiſh ; f whi 
a ſolution of ſilver, it gives firſt reddiſh ſtriæ, which take aſterwi ei 

the colour of burnt coffee; with the ſolution of gold, a purple precy Ch 
tate. Thele facts have been obſerved and deſeribed by M. Monnet 7 
and he has obſerved farther, that theſe precipitates are ſoluble in av © the 
and that alkalis combine with the latter ſolutions without produc Paume 
precipitates. vas for 
The academicians of Dijon have added to theſe facts the follonW:!min; 
new obſervations. 1. The ſolution of arſenic is not altered by nut gj ore 
with the ſolution of biſmuth nut- gall produces a greeniſh precipita_hl pl 
with the ſolution of nickel, a white precipitate ; with the ſolution iſ! 
antimony, a bluiſh grey precipitate ; with lead, a ſlaty ſediment, bitate 
ſurface of which is covered with pellicles of a mixed green and ne b 
Tour ; laſtly, the ſolution of tin takes a dirty grey colour, by mim his gol 
with nut- gall, and gives a copious precipitate, ſomewhat of a mucin. g cop 
nous nature. Under the article of the Gallic Acid, or acid of galls inf hs 


vegetable kingdoms, Vera: of theſc facts will again draw our a 
tion. 
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1 with ammoniacal muriate ; or rather, by precipita- 
Ing by ammoniac a ſolution of gold made in aqua- 
egia, compoſed of pure nitric and muriatic acid. The 
ulminating gold thus obtained is always one-fourth 
ore in quantity than the gold diſſolved in the agua- 
mu z. There are ſome precautions neceſſary to be ta- 
vn j co in order to eſcape ſuffering from the terrible effects 
rpoſee fulminating gold. In the firſt place, it muſt be dried 
niide e cautiouſly and in the open air, at a diſtance from any 
Ae; for a very moderate degree of heat is ſufficient to 
n. nike it fulminate. As friction alone would be enough 
ali make it give an exploſion, the veſſels into which it 
mp: put muſt be ſtopped only with cork. Some unlucky 

rW-cidents have ſhown, that cryſtal ſtoppers, by their 
fiction on the necks of the bottles, may cauſe ſuch par- 
cles of the powder as adhere to that part of the bottle 
o fulminate ; and by communication with the reſt of 
he powder, to produce the molt dangerous effects. A 
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e ſoluierrible accident happened in M. Baume's laboratory, 
hn; Wt which he has given an account in his Theory and 
fterwa ; 


ratlice of Chemiſtry. 

Chemiſts have entertained various opinions concern- 
ns the cauſe of the detonation of fulminating gold. 
Baume gave it as his opinion, that 1n this inſtance there 
ras formed nitrous ſulphur, which he conſidered as the 
uminating principle of the compound. But Bergman 
15 proved his theory inadmiſſible, having formed ful- 
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* nating gold without nitric acid, by diffolving a pre- 
nent, A ipitate of gold in ſulphuric acid, and precipitating it 
d ede by ammoniac. Neither can the fulmination of 
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us gold be owing to ammoniacal nitrate; for after be- 
ig copiouſly waſhed in water, which would certainly 
ay off any portion of that ſalt which it might con- 
| L 13 tain, 
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tain, it ſtill retained its fulminating powers. On «Mit by 
mining attentively what paſſes in the detonation effet a 
minating gold, it is obſerved to take fire at the very ratio 
ſtant when it ſhivers into pieces. When it is expoſe of hy 
to the moderate heat of warm aſhes, it gives out, gas. 
Fore the exploſion, ſparks like thoſe of electric fire 4s 
when expoſed to the ſpark produced by the Ley {pbur, 
bottle, it detonizes; a ſimple ſpark without moto of its 
does not kindle it: laſtly, after fulminating, it leaves H niac. 
gold in a metallic ſtate. It appears, therefore, that the Af 
fulmination of this gold is owing to ſome combuſtiie N vith 
matter contained in the compound; And as ammonia Won an 
cal gas is neceſſary to the production of fulminatig eren 
gold, it is at preſent agreed, that the exploſion|ſppea 
ought to be attributed to that ſubſtance. This theo! Le 
is founded on the following facts. incloſ 
ji 1. M. Berthollet has obtained ammoniac gas by he 
| plying a gentle heat to copper tubes containing fulni not 
Al nating gold, and communicating at one end by means: 
! of a ſyphon, with a pneumito-chemical apparatus vii de 8: 
i mercury. The gold was now no longer fulminatin My ©P!'s 
wht but was reduced to oxide. with: 
Fil 2. Bergman expoſing fulminating 8 to 2 Kot the 
il gree of heat not ſufficient to make it fulminate, g Royal 
il dually deprived it of its fulminating powers, by volatk valual 
4 lizing the ammoniac gas which it contained. puſcul 
4 3. When a few grains of fulminating gold are mau ec 
15 to detonize in copper tubes communicating with ape πE 
{| mato-chemical apparatus with mercury, azot ic gas, ert) 
14 a few drops of water, are obtained as products, and Her 
19 gold is found to be reduced. M. Berthollet, to whit dio 
1% we owe this fact, thinks that in this inſtance ammoniagh une 
L b is decompoſed; that the hydrogene which it contain old! 
| Þ N uniting with the oxigene of the oxide of gold, red pe 
1 if 
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i by forming water; and that the azotic gas being thus 
ſet at liberty is conſequently diſengaged : the fulmi- 
nation appears therefore to be owing to the combuſtion 
of hydrogene and the ſudden diſengagement of azotic 
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gas. | : 
4. The concentrated ſulphuric acid, melted ſul- 


phur, fat oils, and æther, deprives this precipitate 
of its fulminating powers, by detaching its ammo- 


motion 

ves teac. | 

nat the A ſingular property of fulminating gold, which ſhows 
utile with what force it acts, is its making a mark or hole 


on any metal plate, ſuch as a plate of lead, tin, and 
even filver, on which it is fulminated. But it does not 
appear to be liable to take fire in a very cloſe veſſel; 
or Lewis relates, that it produced no exploſion when 
incloſed in an iron ball, and expoſed to an intenſe heat. 
The cauſe of this phænomenon ſeems to be, that there 
1s not then room for the diſengagement of the azotic 
eas. Bergman, who did not well know the nature of 
the gas diſengaged during the fulmination of this pre- 
cipitate, and conſidered it as pure air impregnated 
with a little ammoniac, has given a fimilar explanation 
of the experiments made on this matter before the 
Royal Society of London. The reader may conſult his 
valuable Diſſertation de calce auri fulminante, in his O- 
puſcula, M. Berthollet diſcovered that oxide of filyer, 
precipitated from nitric acid by hme, and digeſted with 
[anmoniac till it take a black colour, acquires the pro- 
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8, Al perty of detonizing not only by a heat a very little ſu- 
1d the berior to that of boiling water, but like wiſe by a {light 

friction againſt any body. Here, then, we have fulmi- 


hating ſilver of a ſtill more ſingular nature than the 


Joni 
nan 501d fo called; which, however, owes Its fulminating 
duc bproperties to the ſame cauſe. The ammoniac decanted 
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property of e even under water, by fimpk 
friction. 


but this combination is not very permanent; it h: 
nough to heat the gold, and the ſulphur is then volati 


ſolution by an intermedium, is perfectly pure, eie 
wie have above obſerved. 


precipitate gold. A plate of tin immerſed into a ſolu- 


large quantity of diftilled water, and pouring upon it 


from above this oxide, depoſites, by flow evapay 


dun 
tion, ſmall, bright, lamellated cryſtals, poſſeſſing th 8 
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The ſolution of gold is nne by alkaline id 
phures. When the fixed alkali combines with the aci 
the ſulphur that is precipitated unites with the gold, 


lized, and the perfect metal left in a ſtate of purity, | 
is proper to obſerve, that the gold precipitated from 


more ſo than gold obtained by parting, being ſeparate 
from the ſilver which it would otherwiſe have contain 
ed, in conſequence of that metal being precipitated in 
to a muriate, even during the ſolution of the gold, x 


Gold has not a greater affinity than all the other me: 
tals with the nitro-muriatic acid ; on the contrary, al, 
moſt any other metallic ſubſtance is capable of ſeparz 
ting it from its ſolvent. Biſmuth, zinc, and mercury, 


tion of gold ſeparates this pertect metal into a powder 
of a deep violet colour, which 1s called purple precipi 
tate of Caſſius. This precipitate, which is uſed fir 

painting on enamels and porcelain, is prepared by dil: 
ting a ſolution of tin with nitro- muriatic acid, in 


few drops of a ſolution of gold. When the ſolution 
are pretty much concentrated, there is inſtantaneouly 
formed a precipitate of red crimſon, which in a fer 
days changes to purple : the precipitate 1s light and 
ſomewhat mucilaginous ; the liquor is filtrated, and the 


precipitate waſhed and dried. This matter is a con. 
pound 
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pound of oxide of tin and oxide of gold; the prepara- 
ton of it is one of the moſt ſingular. operations of che- 
miſtry, on account of the variety and the inconſtancy 
of the phænomena which attend it. Sometimes it af- 
ſords a beautiful red precipitate; ſometimes its colour 
i only a deep violet: and what is moſt ſurpriſing, it 
happens pretty often, that the mixture of theſe two ſo- 
jut10ns produces no precipitate. Macquer, to whom 
theſe varieties were very well known, obſerves, that 
ey depend almoſt always on the ſtate of the ſolution 
of tin employed. If the ſolution have been haſtily 
effected, the metal is too much oxidated, and there is 


ntan the ſolution of gold to act upon it; for he attributes 


ed che formation of the purple precipitate of Caſſius to 
1d, che action of that acid upon the tin. According to 


him, to ſucceed in this operation the ſolution employed 
muſt have been very ſlowly made, ſo as to contain as 
much tin as poſſible, without the metal being too much 
oxidated. He accordingly gives the following direc- 
tions for preparing the purple precipitate. Diſſolve the 
tin, one part after another, in an acid conſiſting of 
two parts of nitric acid and one of muriatic acid, with 
an equal weight of diſtilled water ; on the other hand, 
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gold in another mixed acid, conſiſting of three parts of 
nitric and one of muriatic acid. Dilute this ſolution 
of tin in an hundred parts of diſtilled water; divide it 
into two parts: add to one of them a new ants of 
vater, and try both of them with a drop of the ſolu- 
tion of gold; obſerve then which of them affords the 
moſt beautiful red, and treat the other in the ſame 
manner with it; then pour in the ſolution of gold till 
t ceaſe to o afford a precipitate, 

Lead, 


too little of it contained in the ſolution for the acid of 


difolve with the help of heat a quantity of very pure 
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luſtre. The nitric ſolution of filver, and that of fl. 


this mineral is therefore employed to ſeparate ſuch o. 
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Lead, iron, copper, and filver poſſeſs likewiſe th 
property of ſeparating gold from its ſolution. Lead ang 
filver ſeparate it into a dirty dark purple Precpitate 
By copper and iron it is precipitated with its metalle 


kigl 
mel 
dul 
now 
| rite1 
phate of iron, produce likewiſe a red or brown in af pita 
lution of gold. ohu 
Neutral ſalts act not in a very conſpicuous manner oper 
on gold. Only it is obſerved, that melted borax Pour. 0 
ed on this metal alters its colour, and gives it a ſtrange its 
paleneſs : but nitre and muriate of ſoda reſtore it to it port 
former ſtate. A ſolution of  borax poured into a ſolu. It 
tion of gold forms a precipitate of boracic acid impreg.Wiſcont 
nated with gold. | ſcarc 
Sulphur is incapable of combining with gold; unit 
natu; 


ther metals as happen to be united with gold, eſpecial. 1 
Iy ſilver. The alloy is melted in a crucible ; when it Vith 
is fully melted, flowers of ſulphur, or ſulphur in pos- it vt 

der, are caſt on its ſurface: the ſulphur melting ani and 
combining with the filver thus forms a blackiſh ſco-WMoxid: 
ria which ſwims above the gold. It is to be obſerved BMrated 
that the two metals are never entirely ſeparated by thi Su 
operation, which is called dry parting ; and that it uche 
applied only to lumps of ſilver containing too little alloy 
gold to be worth the expence of parting by aqu- ls co 
fortis. | | of an 
Alkaline ſulphure diffolves gold entirely. Stahl even and { 
thinks that it was by ſuch a proceſs that Moſes mad ielf a 
the Iſraelites drink the golden calf that they had wor allo 
ſhipped. In making this combination, a mixture cola whi 
ſiſting of equal parts of ſulphur and potaſh is haft inten 
melted with a quantity of gold leaf, amounting to a ly; 2 
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Of Gold. —_ 


iohth part of the weight of the whole maſs.. This 
melted matter is poured upon a ſurface of porphyry, 


now forms a yellowiſh green ſolution, containing an au- 


Inferous ſulphure of potaſh. This metal may be preci- 


nitated by means of acids, and ſeparated from the ſul- 
phur precipitated together with it by heating it in 


lopen veſſels. | 


Gold combines with moſt metallic matters ; and in 


is combinations with them exhibits a number of im- 


portant phænomena. ee EE: 

It unites with arſenic. This ſemi-metal renders its 
contexture brittle, and its colour very pale. It is 
ſcarce poſſible to ſeparate the arſenic entirely from this 
mixture; the gold ſeems to render it more fixed in its 
nature. 

We are unacquainted with any alloy of this metal 
with cobalt. It combines with bitmuth, which renders 
it white and brittie ; in the fame manner with nickel 
and antimony. As theſe ſemi-metals are all eaſily 
pxidated, and moſHy fufible, they are eaſily ſepa- 
nted from gold by the joint action of fire and air. 

Sulphur of antimony has been loudly praiſed by the 
ilchemiſts as a purifier of gold. When this metal is 
alloyed with any extraneous metallic ſubſtance, ſuch 
as copper, iron, or filver; on melting with it ſulphure 
of antimony, the ſulphure unites with theſe ſubſtances, 
and ſeparates them from the gold, which 1s found by it- 
ſelf at the bottom of the veſſel. This gold, however, 
balloyed with antimony ; it is purified by heating it to 
a white red. The antimony is then volatilized ; a very 
intenſe fire, however, is requiſite to ſeparate 1t entire- 
ly; and it is obſerved the ſemi-metal carries with it 
ome part of the gold. This proceſs, which was fo fa- 

3 e 


pulyerized, and diluted with hot diſtilled water; it 
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been recommended by Hellot as proper for making mir. 
rors to teleſcopes, not liable to loſe their luſtre. When 


is, ſo much the more ſolid and the higher coloured 


840 . 


mous among the alchemiſts, is in no way preferable ty 
that in which ſulphur alone is . for the la 
purpole. 

Gold eaſily unites with zinc: the mixed metal je. 
ſulting from this union is the whiter and the mon 
brittle in proportion as the quantity in which the ſemi. 
metal enters into the mixture is greater. An alloy cop. 
fiſting of equal parts of theſe two ſubſtances is of a ven 
fine grain; and takes ſo beautiful a poliſh, that it by 


the zinc is ſeparated from the gold by calcination, the 
oxide of the ſemi-metal is reddiſh, and carries with 
it a little gas, as mentioned by Stahl. 

Gold has a greater affinity than any other metall 


ſubſtance with mercury, and decompoſes amalgam d 


any other metal or ſemi-metal with mercury. It units 
with mercury in all proportions, forming with it an 4 
malgam ; which the greater the proportion of the gol 


This amalgam is liquefied by heat, and cryſtallized by 
cooling, like almolt all the other compounds of this kind, 


We know not well what regular form it takes. M. Sage] 


ſays, that its cryſtals are like feathered ſilver ; and tha 
when viewed through the magnifier, they appear to be 


quadrangular priſms. He aſſerts likewiſe, that the mer: 


cury becomes fixed in this combination. This amalgan 


3s uſed to gild painters gold. 


Although gold cannot be oxidated by the joint actio 
of the air and the fires of our furnaces, it ſuffers tha 
change, however, when heated with mercury. Mer 
cury, with a forty-eighth part of gold, heated in a flat 


bottomed matraſs with a very narrow neck, on a = 
h | at 
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able tg 


e ſame preparing precipitate per ſe, is itſelf oxidated, and cau- 


tal u. WY The mixture is changed into a dark red powder; and 


more 


» ſem. WM cording to M. Baume, than oxide of mercury heated by 


itſelf. 


Y Coll F | 2 5 
a ven Here, then, we have a metal which, though exceed- 
it hy WY ingly difficult to oxidate by itſelf, haſtens and facili- 


tates the oxidation of another metallic matter, which 


g mir. 

When does not readily ſuffer ſuch a change by itſelf. 

n, the Gold enters very readily into union with tin and 
with lead: either of theſe metals totally deſtroys its ducti- 


lity. With iron it forms a very hard alloy, of which 
inſtruments for cutting may be formed much ſuperior 
to thoſe which are made of pure ſteel. This mixed me- 
tal is grey, and ſubject to the attraction of the mag- 
net. Lewis propoles the uſe of gold to folder ſmall 


etallic 
ums of 
unites 
an 4 


> coll BY pieces of ſteel neatly and in a very ſolid manner. 

nnd Gold combines with copper, which renders it red, 
ed by hard, and more fuſible. This alloy is fixed at diffe- 
kind rent proportions for pieces of money, veſſels, and 
Sage 07s. 


Laſtly, Gold combines with filver, which changes 
its colour, and renders it very pale. A certain diffi- 
culty, however, attend this mixture, on account of the 
different gravities of the two metals; as has been ob- 
ſerved by Homberg, who ſaw them ſeparate when melt- 


1 that 
to be 
mer. 
gam 


Riot ed together. The alloy of filver with gold forms the 
that jeweller's green gold. 1 | 
Mer: As the uſe of gold is very extenſive, and as men 


have agreed to uſe gold and ſilver as common ſigns to 
reprelent the value of all the other productions of na- 
5 ture 


flat. 


ſand- 
bath, 


hath, in the ſame way as oxide of mercury is heated in 
ſes the ſame phenomenon to take place on the gold. 


this double oxide is obtained even much ſooner, ac- 
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Of Gold. 


ture and art, it is of great importance to be able # 


diſtinguiſh the degree of the purity of any piece of thi 
metal, in order to the prevention of fraud, and that al 
the gold which circulates in commerce may be nearly 


— — — — 


of the ſame intrinſic value. Juſt and ſevere Jaws hay 
preſcribed the particular alloy of gold to be employed 
in making utenſils, and have pointed out the proper. 
tions requiſite to give it a due degree of hardneſs an 
inflexibility for that purpoſe. Chemiſtry affords meay 
for diſtinguiſhing with what quantity of imperfect me. 
tal gold may be at any time alloyed. The operatic 
by which this is accompliſhed is called the afſay of gull, 
Twenty-four grains of the gold to be aſſayed are cupel 
led for this purpoſe, with forty-eight grains of filret 
and four drachms of pure lead. 
fies carries off with it the imperfect metals, ſuch 2 
copper, &c. 
in combination with the filver. 
again are ſeparated by an operation which bears the 
name of parting. To part an alloy of gold and filver, 
is to ſeparate the two metals by a ſolvent which may af 
upon the filver without affecting the gold. Aquatorti 
is commonly uſed. 
the gold was, that all the ſilver in the gold might be 
completely diſſolved by the nitric acid; for experience 
has ſhown that gold muſt contain at leaſt twice in 
weight of ſilver, before the nitric acid can act ſo as to 
diſſolve the filver totally. As three parts of filyer ar 
often added to the gold, this operation is called quarts- 
tion, as the gold compoſes in fact but one-fourth part 
the mixture. The following is the way of performiny 
this proceſs of parting. 
The cupelled alloy of gold and ſilver is firſt hammet- 
ed flat, care being taken to heat and turn it frequent), 


The lead as it vitii. 


The gold remains, after the cupellation, 
Theſe two metal 


The deſign in adding the filver to 
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that it may nat ſplit, nor ſeparate into ſmall parts, in 
conſequence of becoming hard and brittle under the 
hammer; it is then rolled up in feathers in a ſpiral 


form; in this form it is put into a ſmall matraſs, and 
Fix drams of precipitated aquafortis, unmixed with 


nuriatic acid, but diluted with half that quantity of 
water, are poured upon it. The veſſel is expoſed to a 
moderate heat, till the mixture begin to efferveſce. 
The ſilver is ſoon after diſſolved, and the metallic coil 
takes a brown colour. When the acid ceaſes to act, it 
js then decanted off; and a new quantity is poured 
npon the metal, and boiled on it till the filver be en- 
tirely diſſolved. This ſecond operation is called a re- 
petition, The acid is then decanted off, and the ſpi- 
ral piece of metal, now become very thin, and perfo- 
rated with a great many holes, is waſhed ; it is pour- 
ed with water into a crucible; the water decanted off, 
the crucible made red hot, and the gold now diſplays 
all its properties. It is next weighed, and its weight 
ſhows the degree of the fineneſs of the gold. In or- 
der to know exactly what quantity of imperfect ime- 


Nals gold contains, any mals of gold whatever is ſup- 


poſed to conſiſt of twenty-four parts, called carats 5 
and to attain ſtill greater accuracy, each carrat · is di- 
vided into two and thirty parts called thirty, ſeconds of 
2 carat. If the gold thus aſſayed have loſt one 


[erain in twenty-four, the maſs to which it belonged 


i conſidered as gold of twenty-three carats; if a grain 
and an half, it is then gold of twenty carats fixteen 
thirty ſeconds, and ſo on. The weight made uſe of 
in allaying gold is called /ole weight, and conſiſts com- 
monly of twenty-four grains ; it is divided into twen- 


ty-tour carats, which are again ſubdivided into thirty- 


two parts. There is alſo another weight uſed on the 
| lame 


— > * 
F : 


ſame occaſion, witghing twelve grains, but divided ij 


by parting retains in it a diſcernible. quantity of the 
gold. From two pounds of fine- grain ſilver, which 
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that the gold after parting ſtill retains a little five 
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to twenty four carats, and the carat again into thirty: 
two parts. | ” 

There are two important obletvations t to be male u 
this operation of parting. 

I. It has been thought by ſome chemiſts, that the 


nitric acid diſſolves a little gold with the ſilver. M 4 9 
Baume has obſerved (pages 117 and 118 F the ini; 14 


volume of his Chemiſtry), that ſilver extracted from zoll irc o- 
ites 1 
ef it 
b whi 
Go 
ind t! 
led 1 
ts co 
tis t 
urfac 
lefen. 


that chemiſt employed in making up the infernal ſtone, 
he ſays, that he uſually ſeparated about half a dran 
of gold in black powder. However, when the ope- 
ration of parting is effected with an acid not too much 
concentrated, and the ſolution not carried too far, the 
gold then remains pure and uninjured, and there j 
none of it diflolved with the ſilver. The chemical 
claſs of the academy have been employed by admini 
ſtration to examine whether the nitric acid diflolye Th 
gold in the proceſs of parting. From a long train d bon 
experiments made for this purpoſe, they have cod 
cluded, that, , in the proceſs of parting, performedviti 
„ according to the received rules and mode of opem Me p 
« tion, the gold can never ſuffer the ſmalleſt loſs ; a 
« that the operation is to be regarded as carried to tu er, 
« utmoſt perfection of which it is capable.” This de ame 
eiſion, which we have extracted from the Rep tion 
publiſhed by the Academy on the occaſion, can fried, 
but give full ſatisfaction to the public, and re-eſiz | 
bliſh their confidence in the proceſs i in queſtion. 

2. Many gentlemen, {killed in aſſaying, and among 
others Schindler and Schlutter, have been of opinion 
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Phat portioß they call Neeber, or inter-halt. Meſſrs 
allot, Macquer, and Tillet, being employed to exa- 
ine the operation of the money aſſayers, proved this 
ſertion to be groundleſs. M. Sage, however, in his 
Work intitled, The Art of Aſaying Gold and Silver, 
age 64, aſſerts, that the ſpiral piece of gold always 
etains à little ſilyer, which may be proved to exiſt in 
t by diſſolving the ſuſpected gold in twelve parts of 
itro- muriatic acid: the ſolution being cooled, depo- 
tes in a certain ſpace of time, often twelve hours af- 
er it is made; a little muriate of ſilver, in the form of 
white powder. 

Gold is applied to a great many uſes. Its ſcarcity, 
nd the high value ſet upon it, hinder it from being 
led for veſſels and other utenſils, like ſilver; but as 
ts colour and luſtre are very pleaſing to the fight, 
tis therefore applied as a gilding or plating to the 
urfaces of many bodies; which it at the ſame time 
lefends from the impreſſion of the air. 

The modes of gilding are very various. Gold leaf 
5 ſometimes glued on pieces of wood. Powder of 
gold is prepared by braying clippings of gold leaf 
with honey, waſhing them with water, and drying 
he particles of gold that are precipitated. Shell 


sold is powdered gold diluted in a mucilaginous li- 


$1uor, prepared by the ſolution of a gum in water. The 


ame of gold in rags is given to the following prepa- 


tion: Pieces of linen ſteeped in a ſolution of gold, 


Iried, and burnt. In making uſe of them, a wet 
ork is dipped in theſe aſhes, and rubbed upon ſilver; 
bn which the gold, being in a ſtate of extreme divi- 
on, readily fixes. We have already ſpoken of gild- 
I; with water gold. To make uſe of it, the piece of 
opper to be gilded muſt firſt be well ſcoured with ſand. 

Vor. II. | Mm and 


866 Gold. 


and a weak aquafortis, which the workmen call fen 
water it is then immerſed into a very weak ſolution 
of mercury: the mercury being precipitated, cauſ 
the amalgam of gold, which 1 is applied to the Piece, 
_after waſhing it with water to carry away the acid 
Vi "to adhere. When the amalgam is uniformly extends 
14 over the copper, the piece is then heated on the 
WH coals to volat.lize the mercury; the operation is con. 
FF cluded by rubbing upon the gold gilder's Wax, 


1 which is compoſed of red bole, verdigris, alun, d 
1 martial vitriol, with yellow wax, and heating the gil 


| 15 = 
b; | [1 piece for the laſt time to burn the wax. 
| 


Kip | 1 | The other uſes of gold for toys and laces are ſuſf. 
ZAR BY ciently known, fo that it is unneceſfary for us to iniit 
HERS on them here. With reſpect to the medicinal virtus 


which have been afcribed to it; the beft phyſtciam, 
at . preſent, agree in denying their exiſtence, and 
think that any effects produced by the ſeveral potable 
Preparations of gold muſt have been owing not to the 
gold, but to other matters mixed with it in the ſolys 


tion. 
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CHAP. XXII. 
© Of Platina. 
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P LATINA; which has been known as a peculiar 
L metal only during the laſt forty years, has not yet 
een found any where but in the gold mines of Ame- 
ca, particularly in that of Santa Fe, near Carthagena, 
nd in the bailiwick of Choco in Peru. The Spaniards 
we given it this name from plata, which in their lan- 
ſuage ſignifies filver ; comparing it with that metal, of 
rhich it has in fact the colour: But the name of white 
od appears to agree much better with its nature than 
hat of ſmall fitver ; for in its properties it reſembles 
ld much more than filver. 

Before the period which we have mentioned, there 
ere ſome jewels of platina. But as this metal cannot 
e melted and wrought by itfelf, it is probable that 
he ſnuff-boxes, heads of canes, and other utenfils of 


I Al 


res of that metal with ſome other metallic ſubſtances; 
. which, 
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at kind ſold under the name of platina, were mix- 
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which, as we ſhall ſee, are eher to render it fq 
fible-: 
The platina in cabinets i is in the form of ſmall grain 
or ſpangles of a livid white, inelining at once to the q 
Bs both of iron and of fflver. Theſe grains are my 
ed with various extraneous fubſtances ; they are four 
to contain ſpangles of gold, blackiſh ferruginous ſand 
grains which, when viewed with the magnifier, appeq 
| to be ſcarified like machefer, and ſome particles 
| mercury. The mercury is ſeparated ſrom this mixtu 
þ by heating it; waſhing carries off the ſand and th 
grains of tron; the iron may like wiſe be feparated h 
the magnet: after this there remains nothing but gi 
| and platina, which may be ealily ſeparated by picking 
as Margraf did. The grains of platina, when examine 
with the microſcope, appear, fome of them angula 
others round and flat, hike fmall cakes. When han 
mered upon ſteel, moſt of them are found to be malleal 
and ductile: ſome of them break into pieces on ſuch; 
occaſion. Theſe, when narrowly examined, are foun 
to be hollow, and to contain within iron and a whi 
powder. It is, doubtleſs, on the principle of their co 
.taining ferruginous particles, that the property whic 
fome grains of platina poſſeſs of being ſubject to the! 
1 traction of the loadſtone, however purified. from fen 
1 ginous ſand, is to be accounted for. 
This metal is very nearly as hard as iron. The {þ 
.cifte gravity of platina mixed with the ſeveral extran 
ous matters which we have mentioned; 1s near!y 
qual to that of geld: in water it loſes from a ſixteel 
to an eighteenth part of its weight. Buffon and! 
Tillet, on comparing with a weight equal bulks of p 
tina and gold reduced to grains, like thoſe of platin 


found the ſpecific gravity of platina to be EY 
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ges than that of gold. It has been aſcertained 
by latter experiments, that platina, after being pu- 
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bo gold. | | _ 
Probably platina is not found in the mines in the 
game form in which it is brought to us: it pofſibly owes 


1s ſands granulated form to the waters which carry it down 
, appeiMfrom the hills into the plains. It is fometimes found in 
ticles MMpretty conſiderable pieces: the Society of Biſcay are in 
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polleſſion of a piece as large as a pigeon's egg. Platina, 
being found in places adjacent to gold mines, always 
ontains a certain quantity of that metal. As to the mer-" 


d in extracting the gold. . 
Though toys made of platina have long been ſold, 


Even the workers of mines had not paid any particular 
tention to it; but neglected a matter which had no 


work, For our firit knowledge of platina, we are in- 


Ulloa, who accompanied the French academicians that 
were ſent on the famous journey to. Peru, to aſcertain 


publiſhed at Madrid in the year 1748, he makes men- 
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Jurgiſt, had brought ſome of it from Jamaica in the 


dunt of his experiments in the Philoſophical Tranſ- 
Faions for the years 1749 and 1750. At that pe- 
0d, the greateſt chemiſts in Europe engaged eager- 
in the examination of that new metal, the tingular 
properties of which promiſed to render it ſo uſeful. 


Mm 3 his 


fed by a long fuſion, is ſuperior in ſpecifie gravity" 


ry mixed with it, that ſemi-metal has been employ- 
yet the peculiar nature of the metal was unknown. 


very beautiful aſpect, and was beſides very difficult to 


lebted to a Spaniſh mathematician, Don Antonio de 


the figure of the earth, In the account of his journey, 
ion of this metal. Charles Wood, an Engliſh metal. 


year 1741. He then examined it, and gave an ac- - 


vedeffer, a Swediſh chemiſt, publiſhed an account of 
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intenſe heat. All the chemiſts who have examined the 
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his experiments on platina in the Memoirs of the academy 
of Stockholm for 1752. Lewis, an Engliſh chemif, 
made a ſeries of experiments, almoſt complete, apo 
this metal, which may be found in the Philoſophic 
Tranſactions for the year 17 54. Margraff has given 
detail of his experiments on this new metal in the Me. 
moirs of the Academy of Berlin for 1757. Moſt of 
theſe ſeparate memoirs have been collected into one bo. 
dy by M. Morin, in a work intitled, Platina, whit 
Fold, or the eighth metal, Paris 1758. About the fame 
time Meſſrs Macquer and Baume jointly made a great 
many important experiments on platina ; an account of 
which has been publiſhed in the Memoirs of the Ac 
demy for the year 1758. Buffon, in the firſt yolume of 
the Supplement to his Natural Hiſtory, gives an account 
of a train of experiments on platina made by himſelf, 
M. de Morveau, and the Count de Milly. The baron 
de Sickengen likewiſe engaged in a ſeries of reſearches 
on the metal of which we are now ſpeaking ; but his 
work has not yet been publiſhed in French. Macquer 
gives an extract from it in his Chemical Dictionary. M. 
de Lilly has given the Academy a paper on platin 
The ſcarcity of the metal, and the difficulties attending 
the treatment of it, have retarded our progres towards 
a complete knowledge of its properties: but of late 
the inquiries concerning it have been reſumed with ney 
ardour. Bergman, M. Achard, and M. de Morveay, 
have examined this metal in reſpe to ſeveral of its p- 
perties, which were before but little known. 
| Platina, when purified and ſeparated by waſhing 
picking, and muriatic acid, from the extraneous bodit 
which it contains, ſuffers no alteration of nature, ol. 
ly conglomerating a little more by expoſure to the moſt 
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yetal agree in this. Meſſrs Macquer and Baume kept 
W:tioa for a number of days expoſed to an unremitting 
rein a-glaſs houſe, without producing any other al- 
-ration on its grains but that of making them adhere 
Lhtly together; and they were even ſo feebly agglu- | 
nated as to be ſeparable barely by touching them. In 
tele experiments they obſerved, that platina acquired 
luſtre when heated to a red white; that when very 
ong expoſed to heat, it took a dirty grey colour: and, 
atly, that, as Margraff had aſſerted, it conſtantly increa- 
ed in weight; which could happen only in conſe- 
uence of its being reduced in part to oxide; a change 
zhich it appears lable to ſuffer from the action of fire. 
Thoſe chemiſts expoſed platina in the focus: it firſt 
ſmoked and gave out very red and lively ſparks ; the 
portions of metal expoſed to the centre of the focus : ll 
ere next melted in about the ſpace of a minute: the 
Imelted parts were of a ſparkling white colour, and in 
the form of a button; they were diviſible into plates 
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15 with a knife. One of theſe maſſes of melted platina | 
ry. M being ſtruck upon ſteel, became flat, and was reduced | 
plating into a plate without ſplitting or cracking: it became 
tend hard and brittle under the hammer. This fine experi- = 
owars ment ſhows platina to be fuſible by extreme violence t 
f lane ot fre; to be malleable like ſilver and gold; and to be | 
th ed lable to very little alteration from the action of fire: | 
reve for in all of theſe experiments, moſt of which were per- ll. 
its pe [formed in the open air, the platina exhibited no marks | 
of being oxidated. M. de Morveau likewiſe effected | 
"wi the fution of platina by heating it in the wind far- iſ 
,. Wh =ice deſcribed by Macquer, with his reductive flux ll 
bodies 88 8 y | 
5 conſiſting of eight parts of pounded glaſs, one part of 1 
22 calcined borax, and half a part of charcoal in powder. 1 
. Ade At preſent it is very eaſily melted in ſmall portions, ; | 
__— Mm 4 with- | 


io know not, however, what might happen if it was 
heated red hot in contact with air : perhaps it would he 


and fuming, act at all on platina, even though aſſiſted 
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acids; but ſtill more in being ſoluble in the oxigenated 
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without the dition of any other ſubſtance, by heating 
it on a burning coal with a ſtream of vital air : but thy 
globules, thus melted, are ſo very {mall, that they can 
anſwer no purpoſe. | 

Platina ſuffers no alteration from expoſure to the ar: 
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oxidated, as Juncker aflerts that filyer and gold ar 
when heated in this way. 
This metal ſuffers no alteration from water, earthy 
matters, ſalino-terreous ſubſtances, or alkalis. 
Neither the ſulphuric acid, however highly concen. 
trated, the nitric, nor the muriatic actd, however ſtrong 


by ebullition. Diſtillation, a method which chemiſt 
have always found very effectual in promoting the ze. 
tion of acids on metallic matters, does not effect any 6 
Jution or alteration of theſe mixtures ; ; only the ſulphy. 
ric acid has been obſerved by Mefirs Lewis and Baumt 
to tarniſh the colour of grains of platina. The nitric 
acid again improves their luſtre. Margraff ſays, that 
he obtained, by diſtilling this acid with platina, towards 
the end of the operation, a little arſenic; which pheno- 
menon has not been obſerved by any other chemiſ, 
The muriatic acid produces no change on platina. Ma 
graff likewiſe obtained, by diſtilling this acid on the 
metal, a white ſublimate which appeared to him to be 
arſenic, and a reddith ſublimate, the quantity of which 
was ſo ſmall, that he could not examine its rape 
All of theſe ſubſtances are evidently extraneous to pit 
tina. This metal, therefore, reſembles gold in being 
but little ſubject to be affected by the action of fimpl 


muriatic and 1 in the nitro-muriatic acid. 
The 


eating 
ut the without requiring the aſſiſtance of any confiderable 
y cheat: Fifteen or twenty degrees of heat in the atmo- 


ſphere are ſufficient to promote this ſolution: it takes 
lace without any ſenſible efferveſcence; and, in other 

reſpedts, perfectly reſembles the following ſolution. 
The nitro-muriatic acid, which 1s the moſt powerful 


le ar: 
Were 
uld be 
1d are 
tric and muriatic acid. To effect this ſolution, which 
is generally more difficult than that of gold, an ounce 
of platina muſt be put into a retort, and a pound of ni- 
tro-muriatic acid, conſiſting of the above-mentioned 


earthy 


)ncen- 
ſtrong 
liſted 


he ac. Mot nitrous gas not in great plenty. The mixed acid acts 
my . eamly and ſlowly: this acid, however, takes at firſt a 
alphu. ellow colour, which changes to an orange, and be- 
Baume eomes gradually deeper till it be changed into a very 
nitric Mark brown red. When the ſolution is ended, particles 
„ that of reddiſh and black ſand are found at the bottom of 
"wards 
han the firurated liquor gradually depoſites ſmall irregular 
1emiſt, Mſeryſtals of a duſky colour, which are a combination of 
Mar. be acid with platina. The folution of platina is among 
on the be higheſt coloured of metallic ſolutions. Though it 
1 to be MWppears to be of a deep brown colour, yet when it is 
which iluted in water, the fluid takes at firft an orange co- 
erties, our, which in a ſhort time becomes yellow and very 
to pa. Mike the ſolution of gold: it communicates to animal 
being aatters a blackiſh brown tinge ; which, however, is by 
{imple o means purple. M. Baume ſays, that platina, melt- 
enated d in the focus of a burning-giaſs and diſſolved in aqua 
ſegia, never takes a brown colour, like that of platina 

| OE, In 


The 


Of Plating. | = 
The firſt of theſe acids diſſolve platina with eafe, and 


ſolvent of platina, 1s that conſiſting of equal parts of ni- 


proportions, mixed with it: the retort muſt then be put 
on 2 ſand-bath and a receiver fitted to it. As ſoon as 
emiſts the acid becomes hot, there iſſues from it ſome bubbles 


he retort, and ſeparated by decanting off the liquor; 
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554 _ Of Plating, h 
in grains; and that the ſolution i is of a deep orange 
yellow. 

Macquer aſſerts, that on evaporating the ſolution of 
platina, and ſuffering it to cool, eryſtals are obtained 
from it much larger and much more beautiful than 
thoſe which 1t depoſites of itſelf when ſaturated. Lewis, 
on ſuffering this folution to evaporate in the open air, 
obtained cryſtals of a deep red colour tolerably large, of 
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an irregular form, and pretty like the acid of benzoin, but Wl ed. 
thicker. Bergman deſcribes them as having an oo. Ml * gat : 
hedral form. This falt is tart, but not very cauſtic; r 
it melts with heat, gives out its acid, and leaves, as a re- h hy 
ſidue, a dark grey oxide. The concentrated {ulphuric a 
acid produces in it a dark-coloured precipitate, which bes 
is no doubt ſulphate of platina. The muriatic likewiſe , 0 
produces in it, in the courſe of time, a yellowiſh ledi- le, 
Wenk⸗ imall p. 

A kalis and n matters decompaſe the i. ine Pri 
lution of platina, and precipitate the metal in the ſtate deecipit 
of oxide. Carbonate of potaſh produces an orange pre. ¶ is ine or 
cipitate in the ſolution of platina. This precipitate i; went; 1 
not oxide of pure platina. Meſſrs Macquer and Baume which, ; 
have oblerved, that it owes its colour to its containing WW Caugt 
a certain quantity of acid. It is therefore to be cont: ihe ſol 
dered as a mixture of oxide of platina with muriate of indy K 
potaſh, or a kind of triple ſalt. A proof of this opinion Wi. log 
is, that when this precipitate is waſhed with hot water, I vater b 


the fluid acquires a colour by diſſolving the alt of pe. M plack! n 
tina, and the reſidue is pure oxide of platina of a grey I one on; 
colour. Fixed alkali, boiled on this precipitate, inſtant. 


es | tina and 
ly deprives it of its colour, leaving an oxide of platim ; not fu 
of a grey white pearl colour, according to the expert Nutga 
ments of M. Baume. That chemiſt made himſelf cer- Aton 
tain, that the precipitate of platina 1 is ſoluble in * domes gr 


All pre 
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of carbonate of potaſh, he found no precipitate produ 


ff ed: and this ſolution, precipitated by fixed alkali, al. 
0 ways retains, on this account, a deep colour; and plati- 
ba may be eafily obtained by evaporating it to dryneſs, 
$, Margraff diſcovered, that ſoda does Baa the 
k ſolution of platina: but Bergman has obſerved, that, on 
d 


putting into it a great quantity of this alkali, there is a 
precipitate ſpeedily enough produced. 

The alkaline Pruffiates form a copious blue precipi- 
tate, which, according to M. Baume, is owing to the 
iron contained in the alkali ; for if the Pruſſiate of pot- 
an be purified, by the proceſs which that chemiſt de- 
ſeribes for the purpoſe, from the iron which it contains, 
it no longer affords any more than a few particles of 
a plue, which are owing to the metal's ſtill retaining a 
ſmall portion of iron. Bergman aſſerts, that an alka- 


„ine Pruſſiate, highly ſaturated and very pure, does not 
1 precipitate the ſolution of platina ; and that this metal 
„ste only one not liable to be precipitated by this re- 
gent; and therefore propoſes it for ſeparating the iron, 
' WY which is always in union with platina. 

Cauſtic ammoniac produces an orange precipitate in 
# the ſolution of platina. This precipitate is almoſt en- 
reh ſaline; for water diſſolves moſt part of it, taking 
n a colour like that of the ſolution of gold. After the 
k water has acted on this precipitate, there remains a 
0 blackiſh ſubſtance, which appears to be ferruginous. 
1 One eſſential difference between the precipitate of pla- 
uin and that of gold by ammoniac, is, that the former 
W tulminating like the latter. 

4 Nutgall, or rather the gallic acid, produces, in the 
; lution of platina, a deep green precipitate, which be- 
mes gradually pale by reſt. | 


all precipitates of the ſolution of platina obtained by 


dr on pouringa ſolution of the metal into a hot ſolution 
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alkaline matters, are unfit for vitrifying and colouring 
glaſs by furnace fires. In the attempts made by Meſſy 
Lewis and Baume to accompliſh this, the platina wa 
always reduced to grains, which were arranged in n. 
mifications, or a kind af chequer work. Platina may WW hyacit 
be obtained in a ſort of button, by expoſing theſe pre. WM nally, 
cipitates to heat, together with ſome reductive fluxe, na. 1 


which 
loſt its 
platin 
which 


ſuch as borax, cream of tartar, glaſs, &c. Meflrs Mae. faline 
quer and Baume melted in five and thirty minutes, ata W witho! 
forge fire blown by two ſtrong bellows, a precipitate of The 


platina mixed with theſe fluxes. They obtained in a WM luble 
hard blackiſh glaſs, like bottle-glaſs, a brilliant button WM nitro-1 


of platina, which appeared to have been in fuſion. This orange 


button was not ductile: it broke into two pieces; in The 
conſequence of which it was obſerved to be hollow or per 
within. It was nearly of the ſame hardneſs with for. W duces 
ged iron, and made deep ſcratches in gold, in copper, MW well | 
and even in iron. Notwithſtanding what we have ob. the or 


ſerved of precipitates of platina, as not being liable to MW monia 
vitrify or mix with glaſs, Baume melted them into a MM line ſu 
vitriform matter by two different proceſſes. The pre. WM pitate 
cipitate of platina, mixed with calcined borax and a MW which 
very fuſible white glaſs, and expoſed for fix and thirty O witho, 
hours to the heat of the hotteſt place of a furnace for in the 
pottery, afforded him a greenith glaſs, inclining to yel- WM this p. 
low, and containing no globules of reduced metal. Th WM fity ar 
glaſs being treated anew with cream of tartar, gypſum, liable 
and potaſh, was thoroughly melted, but contained imall WM ty ſtro 
globules of platina diſperſed through it. M. Baume Bi thing 
{eparated them by waſhing, and found them to be duc- WF grains 
tile. He then, in conjunction with M. Macquer, ex- tion ot 
poſed precipitate of platina in the focus of the ſame Wh thing 
burning-glaſs with which they had melted the metal. the he 


The precipitate emitted a very thick luminous ſmoke, BW of pla 
which 
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4 N L 
which diffuſed a ſtrong ſmell of nitro-muriatic acid: it 
oſt its red colour, and refumed the natural colour of 
latina; and it melted into a gloſſy ſparkling button: 
which button was an opaque vitreſcent matter of an 
hyacinth colour on the ſurface, and blackiſh inter- 
nally, and may be confidered as a real glaſs of plati- 
na. It is, however, neceffary for us to obſerve, that the 
ſaline matters with which it was impregnated, muſt, 
without doubt, have contributed to its vitrification. 

The precipitate of platina does not appear to be ſo- 
luble in ſimple acids; but it diſſolves readily in the 
nitro-muriatic acid, to which it communicates only an 
orange colour ; never a brown like platina in grains. 

The ſolution of platina is not precipitated by alkaline 
or perfect neutral talts ; but ammoniacal muriate pro- 
duces in it a copious precipitate. We know not yet 
well what pafſes on this occaſion. It appears, that 
the orange colour obtained by pouring a ſolution of am- 
moniacal muriate into a ſolution of platina, is a true ſa- 
line ſubſtance entirely ſoluble in water. This preci- 
pitate poſſeſſes one property of no {mall importance, 
which was firſt obſerved by M. de Liſle: it melts alone 
without any addition in a good ſtrong furnace fire, or 
in the fire of a common forge. The platina melted by 
this proceſs is a ſparkling button of conſiderable den- 
tity and cloſeneſs of grain, but not malleable, - and not 
liable to become ductile unleſs when expoſed to a pret- 
ty ſtrong heat. Macquer is of opinion, that the {ame 
thing takes place in this inſtance of. fuſion, as when 
grains of platina are expoſed by themſelves to the ac- 
tion of a ſtrong fire; and that what is effected is no- 
thing but an agglutination of the particles ſoftened by 
the heat; which being much more minute than grains 


of platina, are brought more completely into contact 
| with 


4 


muriatic acid, would afford the ſame ſublimate by di- 


other metals, none of theſe precipitates poſſeſſes the 
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with cach ater than thoſe grains can be; z in colle⸗ 
quence « - which, though no real fuſion take place, ye 


the nitri 
and of g. 


the grain of the metal is much cloſer in this than in tie precipita 
former caſe. It appears, however, that as platina in graff: b 
grains is liable to melt in a burairg-glaſs, and acquire, Writrate ot 
by that means, conſiderable ductility; ſo the precipi. Meipitatin; 
tate of this metal produced by ammoniacal muriate, he: a ſeanty 
ing in a ſtate of extreme diviſion, may be alſo melted colour ; 
and if the precipitate acquire not by. fuſion the ſame Wyith the 
ductility with platina melted by the rays of the ſun, Weipitates 


it known 
Scarce 
Margraff 
ſulphate « 
ed, but t 


this is perhaps owing to its ſtill retaining ſome matter 
which intermixed with it when it was precipitated; 
but may be ſeparated from it by the action of fire, 
Margraff diſſolved platina in agua regia, conſiſting of 
fixteen parts of nitric acid with one of ammoniaci 


muriate. On diſtilling this ſolution to dryneſs, and Mhtion ; 
even till the retort became red hot, a dark ſalt was ſub- Hour to t 
limated, and the refidue was a reddiſh powder. It, no de 


Nitre, 

Margraft, 
onation t 
Itances is 
onſiſting 
poſed for 
Lewis ex] 
lively, 
mixture b 
all, whit 
e platin 


not known whether the ſolution of platina in ſimple 
agua regia, that is, aqua regia conſiſting of nitric and 


ſtillation. 1 | 

Meſſrs Margraff, Baume, and Lewis, mited the 
ſolution of platina with ſolutions of the other metallic 
ſubſtances. From theſe experiments it appears, that al. 
moſt all metals precipitate platina in a brick-red or a brown 
powder; and that, agreeably to what happens to mot 


properties of a metal. In this there is an analogy be- 


tween gold and platina: with tin, however, platina doe e-third 
not give a purple, but a brown precipitate, inclining oder m 
red. With reſpect to the effects which the ſeveral me · lis pow: 


Red wit 


tallic ſolutions produce on the ſolution of platina, ve 
Ke a wh. 


ſhall only obſerve, that ſolutions of biſmuth and lead y 
the 
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he nitric acid, of iron and copper by any of the acids, 
aud of gold by aqua regia, produce, none of them, any 
precipitate in the ſolution of platina, according to Mar- 
gaff: but again, ſolutions of arſeniate of potaſh, of 
nitrate of zinc, and nitrate of filver, are capable of pre- 
cipitating the ſolution of platina : with the firſt it yields 


colour ; with the ſecond, an orange-red matter; and 
with the third, a yellow matter. "Theſe different pre- 
tipitates have not been yet carefully examined, nor, is 
t known by what decompoſition they are produced. 
Scarce any of the neutral ſalts acts upon platina. 
Margraff heated platina with ſulphate of potaſh and 
ſulphate of ſoda at a ſtrong fire. The ſalts were melt- 
ed, but the platina remained in grains without alte- 
tion; only it communicated a faint reddiſh co- 
bur to the ſaline matters, which it was enabled to 
o, no doubt, by means of the iron mixed with it. 
Nitre, according to the experiments of Lewis and 
largraff, alters platina in a ſingular manner. No de- 
dation takes place when a mixture of theſe two ſub- 
ances is caſt into a crucible; but when a mixture, 
onſiſting of one part of platina and two of nitre, is ex- 
poſed for a conſiderable time to an intenſe heat, as 
Lewis expoſed it for three days and three nights fuc- 
tively, the metal takes a ruſty appearance. If this 


off Wiixture be boiled in water, the fluid diffolves the al- 
he Wall, which carries with it a browniſh powder; and 
he Nie platina ſeparated by this waſhing is found to be 


ne-thurd leſs than the original quantity. The brown 
onder may be ſeparated from the alkali by filtration. 
is powder appears to be a kind of oxide of platina 
ed with a little oxide of iron. Lewis cauſed it to 
ke a whitiſh grey colour, by diſtilling it many times 
ſuc- 
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a ſcanty cryſtallized precipitate of a beautiful golden 


8 


* 


: ; Z 
a \ 
1 5 x 
J 
—— >——_—_—_ 


eee 


2 ĩ ͤV ͤ y ———— ae 
« 4 * 2 * ? = o T or "we * py 
* + . * 9 5 8 > * = . 2 
A . onaea—crTrr 
. — * eee. 


2 . 16 — — 2 
rr — — 
— — — _ — * Dag 9 — — — a 
IRIS - 2 — —— 
532 bh "* — 


* * 
„ — A? ID 
S 
3 ISS * 
8 . * 
we” — bo — 


, — _ „ 
1 ” | ta nt N a; 
ENTS oy nn RS NEV] r. 


. 
* 
42 
LIT ID * — 
—_ 


55 / Plalina. 
ſucceſſively with ammoniacal muriate. Margraf i; tot * at 
peated this valuable experiment, and has added yd ek 
important facts; ; platina combined with alkali of Nitre T dd 
and diluted in a certain quantity of water, forms! 2 
jelly ; A portion of the metal ſeparated from this jelh e 
by dilution in water and filtration takes a black egloy . 0 
like pitch. From theſe circumſtances it appears that 3 | 
the platina ſuffers in this proceſs ſome great alteration . 
and it is to be wiſhed that theſe experiments wete fit "47M 
ther proſecuted, in order to determine whether by re 2 
peated oxidation with nitre, this metal might 00 3 50 
wholly reduced to a brown powder; as alſo to a A retai 
certain the ſtate of the platina thus oxidated. 32 1 
Muriate of potaſh or ſoda, borax or earthy falt gelte 'F 
produce, none of them, any alteration on plating, i ide r. 
contribute in any degree to its fuſion. Ammonia r i 
muriate ſublimated with this metal affords a {mall wn 7 it i 
tity of martial flowers, on account of the iron contain e 
in the platina. 3 
Chemiſts are not agreed with regard to the thitii 8 
action of arſenic and platina. Scheffer firſt gave © oe ir 
that arſenic acted as a flux to platina; but the expel vn 
ment ſucceeded only in part with Lewis, and did en 
ſucceed at all with Margraff, Macquer, and M. Baums 15 
This experiment has been ſince repeated ; and it ino 1 
eſtabliſhed as a fact, that arſenic does cauſe platina t * dür 
melt very readily; and that the mixture produced E el 
this fuſion is exceedingly brittle. When the arſenic BE 
ſeparated by roaſting, and the perfect metal expoſed! Kee 
a continued heat, the latter becomes ductile. By ti WY 
proceſs M. Achard and M. Morveau have accomplil Fade 
ed the making of crucibles of platina, 2 melting i Na 
ſecond time in moulds. ery fuſibl 


Vol, II. 


wckel, or manganeſe with platina. | 

This perfect metal enters readily enough into combi- 
tion with biſmuth 3 which renders it fuſible, and the 
nore ſo the greater the quantity of the biſmuth. This 

«ture is brittle z it becomes yellow, purple, and 
ackiſh in the air; it cannot be cupelled without the 
reateſt difficulty; the maſs has alway very little duc- 
Hlity. 

Thing eaſily melts with antimony : the product is a 
rittle metal with facets; from which the antimony 
not be ſeparated by the action of fire, and which 
kl retains, whatever means may be uſed for its ſepa- 
tion, fo much of the ſemi-metal as is ſufficient 
o deſtroy the gravity and dudtility of the platina. 

Linc renders platina very fuſible, and combines very 
ally with it; the mixture is brittle, and reſiſts the 
le: it inclines to blue in colour, when the platina 
more Copious than the zinc. Theſe two metallic 
atters are ſeparable by the action of fire which vola- 
lizes the zinc; platina, however, always retains a 
tle of it. 

Platina does not combine with mercury; and though 
Fiturated together for hours, theſe two metallic mat- 
rs cannot be formed into an amalgam. It is alſo 
horn, that in America, mercury is employed to ſepa- 
ate platina from gold. Various intermedia, ſuch as 
ater, which Meflrs Lewis and Baume made uſe of, 
d nitro-muriatic acid which M. Scheffer employed, 
tribute nothing to the union of platina with mer- 
ry, It reſembles iron in this property, as allo in co- 
bur and hardneſs. 

Patina readily combines with tin. The mixture is 
ry fuſible, and melts into a flowing liquid. It is fo 
Nl. Nn brittle 
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No attempt has yet been made to combine cobalt, 
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platina, ſtriated and granulated in its fracture, and} 


complete cupellation of platina by expoſing an oun 


brittle as to break even by a blow, when the two ms, 
tals are united in equal parts. When tin is in the pi 
portion of twelve or more parts to one of the plating 
the mixed metal is then ſufficiently ductile; but jv 
grain is coarſe, and it becomes yellow in the air, The 
platina diminiſhes the ductility of the tin in an am 
zing degree, and it does not appear that it can be ſem 
rated from this mixture. However, when well poliſ 
ed, it remains long in the air without ſuffering 
teration. Lewis, to whom we owe moſt of our knoy 
ledge concerning the mixtures of platina, oxidat 
the metal, and diſſolved it in muriatic acid by mem 


this me 
otteſt pl 
Wood fire 
ninterru 
y flat u 
Irivelled 
nder {ur 
prtance, 
ſts aſce 
d be ver. 
eau like 


of tin. ram of | 
Lead and platina combine very well by fuſion; b ind fur 

a ſtronger fire is requiſite to melt them than to melt th peated, 
foregoing mixture. The platina deſtroys the duQli putton-« 
of the lead. From the combination of theſe two mem ſome 
there reſults a mixed metal, nearly of a purple colour 8 
herc fore 


more or leſs brittle according to the proportions of th 
e meitet 


able to alter very readily in the air. Cupellation >" an 


lead was one of the moſt important experiments to! Mm val 
made on platina ; for this was the only operation me li 
could be expected to ſeparate from it ſuch e*:rancoy*'*7 th 
matters as it might contain. Lewis and teveral othe rought. 
chemiſts in vain attempted to cupel platina in commy third n 
cupelling furnaces, whatever the degree of the heat ei lad been 
ployed in thoſe furnaces. On account of the excels * he | 
the lead, it is vitrified and abſorbed in the beginning Vith a | 
the operation; but the platina ſoon becomes fixed, e 
the progreſs of the operation ſtops ; the perfect mei vo plec 
remains in union with a portion of the lead, and is vil eſary tl 
out ductility. Meſſrs Macquer and Baume effected ti . 


latina. 
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this metal with two ounces of lead to the heat of the 
vtteſt place of the porcelain furnace at Seves. The 
Jod fire which they kindled in it burnt for fifty hours 
ninterruptedly. At the end of that time the platina 
y flat upon the cupel: its upper ſurface was dark and 
rivelled, and was eaſily ſeparable from the reſt ; its 
nder ſurface was brilliant; and what is of moſt im- 
ortance, it was now ſufficiently malleable. Theſe che- 
iſts aſcertained, by every poſſible means, the platina 
) be very pure, and unmixed with lead. M. de Mor- 
eau like wiſe fucceeded in cupelling a mixture of a 
ram of platina with two drams of lead in Macquer's 
ind furnace. This operation, which was four times 
meated, laſted eleven hours. M. de Morveau obtained 
button of platina, not adheſive, uniform, coloured like 
n, ſomewhat rough, weighing exactly a dram, and. 
ot ſubject to the attraction of the magnet. This is 
hercfore a convenient proceſs, by which platina may 
e melted into plates that may be wrought in the 
orge; and of conſequence made into various utenſils of 
eat value for their hardneſs and unalterability. M. 
haume likewiſe obſerved it to poſſeſs this valuable pro- 
erty, that different pieces of it may be ſoldered and 
rought together like iron, without the intervention of 
third metal. After heating two pieces of platina that. 
lad been cupelled in the furnace of Seves to a white 
ed, he put the one upon the other, and ſtruck them 
vith a hammer; and by this management the two 
pieces were as ſufficiently and ſolidly foldered as any 
wo pieces of iron could have been. It is not ne- 
elary that we ſhould infiſt long on this experiment, 
Wo ſhow what advantages the arts may derive from it. 
Lewis could not obtain a mixture of forged iron and 
ating, A mixed metal of this kind would poſſeſs at 
| N n 2 once 
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once the hardneſs of tempered ſteel, and a confidersy 
degree of ductility ; it would not at leaſt be ſo brit 
as ſteel. The Englith, whom we have cited, meltel 
mixture of caſt iron and platina. The alloy was ſo ha 
that the file could make no impreſſion upon it: it ha 
little ductility; but when red hot, it broke With | 


metal. 
guiſhin 
diſcove? 
to be W 
ticle of 
| anew T 


{mooth fracture. The 1 
Platina communicates hardneſs to copper, and mel have ob 
with it eafily enough. This mixture is ductile ve When t 
the proportion of the copper is three or four mor patina, 
than that of the platina. It takes a fine poliſh, H vith af 
is not liable to be tarniſhed in the courſe of e any plat 
Foun. cipitate 
Platina deftroys in part the ductility of filyer, i produce 
creaſes its hardneſs, and tarniſhes its colour. The m contains 
ture is very difficult to meit. The two metals are ſep: platina 
rable by fuſion and reſt. Lewis obſerved, that the ilMetceme: 
ver melted with platina is daſhed with a kind of exp of havin 
fion againſt the fides of the veſſel. This phenomenaMpure pla 
ſeems to be effected ſolely by the filver ; for M. d'Arce poſſeſſes 
ſaw that metal burſt bowls of porcelain in which it vi vichout 
incloſed, and ſpring out of thoſe veſſels in conſequelf prevent - 
of the action of fire upon it. a ſolutio 
A very ſtrong heat 1s requifite to make platina con detect th 
bine properly with gold. It greatly alters the colou coated v 
of that metal, at leaſt if its quantity be not very {mall it(c!f 9 
for inſtance, a forty-ſeventh part of platina, and red. Be 
proportions under that, produce but little alteration 0 glass, wt 
the colour of gold. Platina ſcarce diminiſhes the du colour. 
tility of gold; it is even one of thoſe metals win All th, 
| have the leaſt influence on gold this way. The gu nined p. 
vity of platina being greater than that of gold, mi {© 101 
be an encouragement to fraud ; and the Spaniſh mii tv, whic 
try have therefore prohibited the exportation ol rens or 
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metal. However, ſince chemical methods of diſtin- 
guilhing when gold 1s alloyed with platina have been 
FE iicovered, theſe fears are now vain ; and it is much 
oo be wiſhed that platina were permitted to be an ar- 
ticle of commerce, that ſo we might obtain the uſe of 
I. new metal which promiſes to be ſo ſerviceable. 

The ſolution of ammoniacal muriate poflefles, as we 
have obſerved, the property of precipitating platina. 
When therefore gold is ſuſpected to be alloyed with 
patina, a ſolution of it in aqua-regia may be aſſayed 
with a folution of ammoniacal muriate. If it contain 
any platina, however little, an orange or reddiſh pre- 
cipitate will be produced: if there is no precipitate 
produced, that circumftance is a proof that the gold 
contains no ammoniac. If the valuable properties of 
platina ſhould one day render it more ſcarce and more 
eſteemed than gold, neither will we then be in danger 
of having alloys of gold with platina impoſed on us for 
pure platina ; for a {olation of ſulphate of iron, which 
poſſeſſes the property of precipitating a ſolution of gold 
without affecting platina, might be uſed as a teſt to 
prevent ſuch impoſition. A plate of tin immerſed into 
a ſolution of platina alloyed with gold, would likewiſe 
detect the preſence of the latter metal, by becoming 
coated with a purple precipitate ; whereas platina, by 
itſelf, gives it only a dirty brown colour inclining to 
red. Beſides, the precipitate of platina does not. colour 
plats, whereas the precipitate of gold gives it a purple 
colour. | 

All thoſe properties of platina which we have ex2- 

mined prove it to be a peculiar metal. Its poſſefling in 
Io low a degree the properties of ductility and fuſibili- 
y, which has been confidered by ſome perſons as a2 
Arong objection againſt this opinion, is not ſufſleient to 
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juſtify the · refuſing it that character which we haye 2 
ſcribed to it: for perhaps the difference between the 
fuſibility of platina and that of forged iron, is not ſo cor. 
ſiderable as the difference between the fuſibility of for. 
ged iron and that of lead: and its inductility may be 
conſidered as owing to its having never yet been com. 
pletely melted. With reſpec to the opinion of thoſe 
philoſophers who think platina a natural alloy of poll 
with iron, however ingenious and ſatisfactory it may 
appear, cannot be admitted till ſuch time as plating 
ſhall be ſeparated by an exact analyſis into theſe two 
metals, and till it be better imitated than at preſent 
by an artificial mixture of gold with iron. Laſtly, Mac. 
quer has urged a very ſtrong objection againſt this lat 
opinion, by obſerving that the more thoroughly platin 
is purified from iron, the more remote does it appear 
in its exterior characteriſtics and properties. from the 
nature of gold. 


It may be eaſily conceived with what advantages the 


uſe of this precious metal in commerce would be at- 
tended, as it poſſeſſes, with the durability of gold, near- 


ly the hardnels of iron, and is proof againſt the action 


of the moſt violent fire, and the moſt concentratel 
acids. It would, doubtleſs, be of the higheſt utilit 
both to chemiſtry and to the arts, 
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ITUMENS are combuſtible matters, either ſolid, 
ſoft, or fluid, of a ſtrong, acrid, aromatic {mell, 
and apparently of a much more compound nature than 
any of the bodies belonging to the mineral kingdom 
which we have yet examined. They are found either 
in ſtrata in the bowels of the earth, or dropping from 
rocks, or ſwimming on the furface of waters. They 
generally burn with a rapid flame when heated in 
contact with air, like thoſe matters formed from the 
organs of animals and vegetables, which are called oz/s. 
They-admit of being much more exactly analyſed than 
earthy, ſaline, or metallic matters; for the action of 
fire alters them in a ſingular manner, extracting their 
principles, which as they are volatilized react on each 
Nn 4 Es bother. 


* The reader may here recollect that we divided combuſtible mineral 
matters into five genera z diamond, hydrogenous gas, ſulphur, metals, 
and bitumens. A. 
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other. In this refpe& there is an analogy between h. 
tumens and vegetable ſubſtances. They afford by gi. 
ſtillation an odorate water or phlegm, more or lek co 
loured and ſaline; an acid generally concrete; ſome. 
times ammoniac ; and oils which, tho? at firſt light, be. 


come more and more thick and coloured as the diſtil. 


lation is continued, and the Rrength of the fire increa. 
ſed. After this analyſts, there remains a coal of 1 


greater or a lets bulk, denſe, light, porous, brilliant, 


or compact, according to the particular nature of the 
bitumen. This analyfis is a proof that theſe inflam- 
mable bodies have originated from animal or vegetable 
matters ; as we ſhall relate more at large when we gin 
the hiſtory of their properties. 

Bitumens ſuffer ſome alterations from light; when 
fluid, their colour is rendered deeper, and their ſmell 
modified in tranſparent veſſels. The air renders them 
thicker by a gradual evaporation of the moiſture which 
they contain ; and the drier the atmoſphere, ſo much 
the ſpeedier is this evaporation. Their odorous prit- 
ciple, or ſpiritus rector, is at the ſame time gradually 
diſſipated; 
nacious and ſolid. But this latter alteration requires 4 
long ſeries of years. 

When bitumens are boiled in min the water dot! 
not diſſolve them, but extracts their ſpiritus rector, 
and afterwards that odour which is peculiar to then. 
It would therefore appear that water has a greater al- 
nity with their odorous principle than the oily matter 
of the bitumen; and perhaps theſe bodies might thy! 
be entirely deprived of ſmell. 

No experiments have been made to determine it 
That manner the ſalino-terreons ſubſtances act u 
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an bitumens. Both lime and pure alkalis, however, 
appear capable of combining with theſe combuſtible 
matters, and forming with them compounds ſoluble in 
water, which are called ſoaps. | 


ö 

be We know not in what manner the mineral acids 
07. are capable of acting on bitumens. Probably they 

res. WT ould either diſſolve or burn them like oils, according 

zs the ſtate of concentration in which they happened 

ant, t be. | 1851 | 

the Neither has the action of neutral ſalts, hydroge- 


nous gas, ſulphur, or metals on bitumens, been exa- 
able WT mined ; and the chemical properties of theſe bodies 
are in general but very little known. This is an un- 


Ive | 
mn beaten path; and very uſeful diſcoveries might here be 
hen W made. 
mel Naturaliſts have been at much more pains in ſtu- 


dem dying the origin and formation of bitumens than che- 
dich wilts in analyfing them. Several different opinions 
uch! have been entertained on that head. Some have 
in- thought combuſtible bodies to belong properly to the 
ally mineral kingdom, and to hold in it the ſame rank 
s te- which oils and reſins hold among organic matters. 
res But this fancied analogy, however plauſible, does. not 
agree with facts; for we know of no ſubſtance in the 
mineral kingdom of an oily nature. And that opi- 
dor nion which aſcribes the origin of bitumens to vege- 
en table matters buried under ground, and altered by the 
action of mineral acids, has been much more gene- 
rally received than the former. Every fact indeed 
concerning bitumens, concurs to prove that they have 
been produced from organic matters. Near them are 
e i found a great many matters ſtill retaining an or- 
a £2nical form. Befides, their chemical properties are 
thoſe of ſubſtances formed by the action of vital pow- 
ery; 
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ers; and they have been imitated to a certain de 
| pres by the combination of oils with concentrated ſul. 
phuric acid. In the chemical hiſtory of vegetable 
matters, we ſhall ſee, - that this acid brought int 
contact with eſſential oils renders them hard and 
black, and communicates to them a ſtrong pungent 
ſmell like that of bitumens. But are theſe bodies 
formed ſolely from vegetables buried under ground, 
as has been aſſerted by moſt naturaliſts? Do animal 
matters in the fame fituation never contribute to the 
formation of bitumens? One objection which may be 
urged againſt the opinion that repreſents bitumens a 
originating ſolely from particular vegetable bodies, is 
the great diſproportion between the maſſes of bitumen 
found in the earth and the wood or trees found near 
them, and ſtill more the trifling quantity of oily matters 
contained in thoſe vegetable ſubſtances. And farther, 
the abundance of theſe combuſtible bodies in places 
where ſcarce any remains of vegetable matters appear 
but the exuviz of animals, are found in heaps above 
the bitumens, lead us to think that theſe latter organic 
beings have contributed greatly, perhaps more than ve. 
getables, to the formation of certain bituminous ſubſtan- 
es. We may likewiſe obſerve, that the ſucceſſive ſtra. 


- 


ta, in which ſome continuous maſſes of bitumen are 


found arranged in the interior parts of the globe, indi- 


cate thoſe maſſes to have been depoſited flowly, and by} 


water ; and that the date of their formation correſponds 
to the period in which ſuch immenſe maſſes of ſhell 
and other marine bodies would be formed by the ſex, 
They have therefore been in a fluid ſtate, and have be- 
come hard in the courſe of time, in conſequence of be- 
ing expoſed to the action of ſaline or other ſubſtances a. 


bounding in the interior parts of the earth. Such 1 
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the opinion which M. Parmentier, member of the Col- 11 bi | | 
ll lege of Pharmacy, has embraced concerning the ori- iq W | 
able gin of mineral coal, in a Memoir which he read before 9 i i 
ine that Society at the opening of their courſe of lectures. UN 
ad The oils and fats of marine animals appear therefore 1 il 
en to be part of the materials which nature employs in the | 11 
dia i prmation of certain bitumens : and there are others 1 
* again, the origin of which is evidently from vegetables, Why 
mal and which have been produced from reſins or eſſential C || 
the E oil, buried and altered in the earth. N Fi 
de The number of bitumens is very conſiderable. Na- 10 
" © BY turalifts have arranged them under various genera. Con- 8 || 
i fidered chemically, they merit rather to be conſidered 8" 
nen as ſo many ſpecies ; for the ſame chemical character- . Ji 
"il WF iſtics are common to them all. Some of them are li- 1 
des quid; others of a ſoft conſiſteney: there are others ſo- [i 
der, lid, and among theſe ſome ſo hard as to be ſuſceptible We. 
of poliſh; others friable. We know of five ſpecies, con- | | 
"WF fderably diſtin& from one another. Theſe are amber, Wl || 
ole the aſphaltes or bitumen of Judza, jet, pit-coal, and [ | 
* petroleum; ; and we are to give their hiſtory. Amber- 1 
2 gris we do not conſider as a bitumen, but as an animal i 0 
| 23 | I: || 
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are | . ; 
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| Species I. Of Amber, and its Acid, * o | 
- | us fu 
guiſhec 
| | | texture 
3 OT | them t 
2 8 ſubſtance is, in external appearance, one d By 
3 e moſt beautiful of bituminous matters: it e- Virieties 
s in Irregular fragments of a yellow or a brown co. 1 
14 Fg ee Ns opaque, .and compoſed dt 4 
ers or ſcales. It takes a very fine poliſh, Afi | 
being rubbed for ſome time, it Mhz d og d50 WS, a i 


—_— ſtraws. The ancients, who knew amber to pol 
els this property, gave it th 

the name of electrum; and 
hence the word electricity. 1 - 


The conſiſtency of this bitumen is pretty har 

nearly equal to that of certain ſtones: which has ind 1 

ced ſeveral authors, particularly Hartman a naturalil 9 

who lived about the end of the laſt century, to rank a | 

among. precious ſtones. It is, however, brittle and 10 

friable. When pulverized, it diffuſes an agreeable . 

nough ſmell. It is often found to contain inſects ind We 
ances \ 


0 4 . : % . 
good fiate of preſervation; a circumſtance which 
proves 
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proves that it has been in a liquid fate, and in that 
tate has incloſed thefe bodies. It is uſually buried un- 
der ground at various dephths ; it is found under co- 
lured fand, in ſmall incoherent maſfes, on beds of 


blackiſh bituminous matter. From theſe circumſtan- 
ces it is thought to be formed from a reſinous ſubſtance 
altered by the ſulphuric acid of the pyrites. It alſo 
floats on ſea-coaſts. It is gathered on the ſhores of 
the Baltic in Ducal Pruſſia. The hills of Provence, 
near the town of Sifteron, the Marquifate of Ancona, 
and the Duchy of Spoletto, in Italy, Sicily, Poland, 
Sweden, and various other countries, likewiſe afford 
this ſubſtance. This bituminous ſabſtance is diſtin- 
guiſhed into a good many varieties, by its colour, con- 
texture, tranſparency, or opacity, Wallerius reduces 
them to the following 


Varieties. 
1. White tranſparent amber. 
2, Pale yellow tranſparent amber. 
3. Citron yellow tranſparent amber. 
4. Tranſparent amber of a golden yellow co- 
lour. Chryſo-eleftrum of the ancients. 
5. Dark red tranſparent amber. 
5. White opaque amber. Leucelectrum. 
7. Yellow opaque amber. 
8. Brown opaque amber. 
9. Amber coloured green or blue by extraneous 
matters. 
10. Veined. 


ances which are obſerved in the interior parts of pieces 
| of 


yritous earth; above it is found wood containing a 
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demanded for pieces of amber, on account of the 


that they may be impoſed upon, as many perſons know 


EE. = 
of amber, we might extend theſe varieties to a much 
more confiderable number. But, in regard to the Price 


buried 5 
pregnal 
no appe 
acids; 
Iblacker 
Pliny t 
pine tr 
to be a 


ſize, their tranſparency, and their containing inſets in 
a fine ſtate of preſervation, it is proper to warn people 


how to render it tranſparent or colour it at pleaſure 
as well as to ſoften it to ſuch a degree, that extraneow 


bodies may be introduced into it. Wallerius inform mic 


us, that gold- coloured amber always owes its tranſpa. the ſpe 
rency to nature; and that amber made tranſparent by old for 


art is always of a pale colour. Tx; found, 
Although it be highly probable that this bitumen dry in 
originates from reſinous vegetable matters; yet ſeveral Ace 


naturaliſts have entertained different opinions concern. amber 
ing its formation. Some have thought it to be urine {il heated 
of certain quadrupeds congealed and hardened ; othen very 
have imagined it a juice of the earth extracted and car ¶ Vellow 


ried off by the ſea, which being driven by the waten combu 


on the ſhore, is there dried and hardened by the rays affords 
of the ſup. This claſs of naturaliſts call it a peculia earth. 


mineral juice. Such was the opinion of an ancient na. 1742) 


turaliſt of the name of Philemon, quoted by Pliny. l this ee 
has been in modern times revived by George Agrico-if "s Po 
la. Frederic Hoffman thought it to conſiſt of a light calcin 
oil, ſeparated by heat from bituminous wood, and twelve 
thickened with the acid of vitriol. This opinion d of the 
Hoffman's, however, cannot be admitted: it is not ea Am 
to imagine how an oil ſeparated in the bowels of tlie pied, 


earth could happen to contain animals that are knowi and 0 
to live only on the ſurface. I ill of late, amber va  * 
thought to be a reſinous juice which dropped at firſt il tie Bl 
a fluid ſtate from certain trees: this juice, it v + 

5 f. 


thought, having been, by ſome convulſion of the earth, 
buried 
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buried under ground, had been there hardened and im- 
pregnated with ſaline mineral vapours. But there is 


I no appearance of its having been altered by concentrated 
15 acids; for experience ſhows, that ſuch acids would have 
l Iplackened it, and reduced it to a carbonaceous ſtate. 
on WY Pliny thought amber to be nothing but the refin of the 
ure pine tree condenſed by cold. M. Girtanner thinks it 


to be a vegetable oil concreted by the acid of ants. The 


20us ; ; : 
m formica rufa of Linnæus is, according to this author, 
ſpa the ſpecies which prepares it. Theſe inſets inhabit 


by old foreſts of fir trees, where there is foſſile amber 
found, which is ductile, like liquid wax, but becomes 
men dry in the air. 
eral A conſiderable degree of heat is neceſſary to liquefy 
ern. amber: it becomes ſoft and ſwells a good deal. When 
rine heated in contact with air it takes fire, and diffuſes a 
hers very thick and ſtrong ſmelling ſmoke. Its flame 1s 
car. WM yellowiſh, variegated with green and blue. After its 
combuſtion there remains a ſparkling black coal, which 
rays affords, by incineration, a very ſmall quantity of brown 
nia earth. Bourdelin, in his Memoir. on Amber ( Academy, 
no 1742), relates, that he obtained only eighteen grains of 
- 1" chis earth from two pounds of amber burnt in a roaſt- 
je- ing pot Half a pound of the ſame bitumen, burnt and 
iet calcined in a crucible, afforded, in a ſecond operation, 
au twelve grains of earthy reſidue; from which, by means 
\ of of the magnet, he extracted iron. 

0 Amber diſtilled in a retort, by a fire gradually ap- 
the pied, gives at firſt a phlegm which takes a red colour, 
on and is plainly of an acid nature. This acid ſpirit re- 
7 tains a ſtrong ſmell of amber; there paſſes next a vola- 
aue le acid ſalt, which cryſtallizes in the neck of the re- 
dort into ſmall white or yellowiſh needles; next after 
th this falt there comes a white light oil of a very lively 
ried | ſmell. 
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ſmell. | This oil gradually takes a colour as the biel 
comes ſtronger ; and at length becomes brown, black 


iſh, thick, and viſcid, like empyreumatic oils. White 


theſe two oils are paſſing, there is a certain quantity of 
volatile ſalt ſublimated, which becomes gradually mare 
and more coloured. After the operation, there remaing 
in the retort a black maſs fixed on its bottom, brittle 
and fimilar to the bitumen of Judæa. George Agri. 
cola made this obſervation three centuries ago on the 
reſidue of diſtilled amber. When the operation is con- 
_ ducted with a moderate fire, judiciouſly applied, and 


the quantity of the amber not inconſiderable, theſe 


products may be obtained by changing the recei- 


ver. They are commonly received all in one receiver, 


and afterwards rectified by a moderate heat. The fpi 
Tit loſes its colour in part by this rectification. The 
oil, the reaſon of which becoming black towards the 
end of the operation is becauſe it carries with it a por. 
tion of carbonaceous matter, and the acid reacts on it 
principles, may be rendered very white and very light 
by repeated diſtillation. Rouelle, the elder, has given 
a very good proceſs for obtaining it in this ſtate by one 
operation. Put the vi!*with water into a glaſs alembic, 
and diſtil it by the heat of boiling water; the pureſt pot. 


tion, being the only part of the oil volatile at ſuch a de- 


gree of heat, on account of its levity paſſes with the 
water, and is collected above it. To preſerve it in this 
ſtate, if muſt be put up in ſtone- veſſels; for in glat 
veſſels, the rays of light which pats through that matter, 
give it, in a certain time, a yellow, « or even a brown co- 
lour. 

This 3 proves amber to conſiſt of a great quan- 
tity of oil rendered concrete by an acid. It contains 


likewiſe a very ſmall quantify of earth, the nature . 
whic 
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pf 1roN. 
The oil of amber appears to be much of the ſame 
hature with eſſential oils. It is equally volatile, and 
bas the ſame ſmell. It is very inflammable ; and ap- 
beats to be fit for forming ſoaps with alkalis. 
The volatile ſalt of amber was for ſome time conſider- 
ed as an alkaline ſalt. Glaſer, Le Fevre, Charas, and 
John- Maurice Hoffman, profeſſor at Altdorf, were of 
this opinion. Barchuſen, and Boulduc the father, 
both in the laſt century, were the firſt who aſcertained 
he nature of this ſalt to be acid. Their diſcovery has 
been unanimouſly received by ſucceeding chemiſts; who 
have not agreed, however, concerning the particular 
nature of that acid. Frederick Hoffman, becauſe am- 
ber is found in Pruſſia upon ſtrata of matters among 
the rhich pyrites are copiouſly intermixed, has inferred 
Fits ſalt to be vitriolic acid. Neumann appears to 
be of the ſame opinion. Bourdelin, in the memoir 
mY above quoted, relates ſeveral experiments by which he 


ſerves, that the ſalt of amber, extracted by dititillation, 
nic, bowever white and pure it may appear, always con- 
tains an oily matter; to this vily ſubſtance, no doubt, 
de. Dit owes its ſmell, and that kind of combuſtibility 
he which it conſtantly exhibits when caſt on burning 
his coals. He attempted by various means to ſepa- 
a rate that ſubſtance. We will have occaſion to ſee, 
when we come to examine the nature and proper- 
ties of the ardent ſpirit, that it could not ſerve his pur- 
poſe. He ſucceeded no better by digeſting fixed alka- 
li over amber, with a view to ſeparate from it this oily 
matter; the alkali only diſſolved a little of the bitumen, 
and 00 ire a ſaltiſn lixivial taſte like that of ſea- ſalt. 
Laſtly, the beſt means which Bourdelin could find for 
Vol. II. 98 com- 


Which has not yet been examined, and a few particles 


Fought to aſcertain the nature of this ſalt. He firſt ob- 
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combining the acid of amber entirely purified from of 


manner, ſeveral other metallic ſolutions ; but Bourds 


facts. He underſtood them as indicating the acid d 


ſtals were by degrees depoſited; which, by their form, 
their ſaltiſh- taſte, their decrepitation on burning coal 
from them when concentrated ſulphuric acid was pours 


-fiſted of muriatic acid with a baſe of nitre. Notwith: 
ſtanding this analyſis, which, conſidering the time when 


.atic acid. Bergman, who ſeems to have adopted thi 
opinion, gives the following account of the propertie 
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Staſh | 


matters with fixed alkali, was to detonize a mam 
conſiſting of two parts of nitre with one of the bin ET, 
men. The reſidue after this detonation he lixiyie . 
with diſtilled water. The lixivium was of an anbe F . 
colour: it produced in the ſolution of ſilver a whit 3 x 
curdled precipitate ; in the ſolution of mercury, 25 ons ar 


cipitate of the ſame colour. It decompoſed, in lik Bary 
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lin conſidered only theſe two Ge bons as concluſin 


amber to be the ſame with that of marine ſalt; for theſ 
phænomena are preciſely the ſame with 1595 which 
the acid of marine ſalt produces in the nitric ſolution 
of mercury and filver. The lixivium of the refidy 
which remained after the detonation of amber ith 
nitre being evaporated i in the air, afforded a mucilagi 
nous matter, in the middle of which oblong ſquare cry. 


and ſtill more their efferveſcence, which was conſider: 
able, and the ſmell of muriatic acid which exhale 
ed upon them, indicated, in his opinion, that they con- 
Bourdelin made his experiments, is very accurate; the 


chemiſts, who have ſince examined the ſalt of amber, 
have not found it to bear any reſemblance to the mut. 


and the elective affinities of this ſalt. The ſuccinic acid Whi:ce uf 
or acid of amber, extracted by diſtillation, and purifeiſiit and 
by repeated ſolutions and cryſtallizations, forms, vii, ane 


potall 
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bot attract the moiſture of the atmoſp here: with barytes 
ind lime it forms ſalts that are — ſoluble: with 
nagneſia, a thick gum-like matter. It diſſolves metal- 
ic oxides 3 and the ſuccinates produced by theſe ſolu 
jons are moſtly cryſtallizable and permanent. , 
Barytes, lime, and magneſia, according to him, ſepa- 
ate the acid of amber from alkalis. Barytes decom- 
oſes ſuccinates of lime and magneſia; and lime-watet 
recipitates magneſia from its combination with this 
cid, FREE | „ | 
The chemical properties of this bitumen have been no 
arther examined. We know not even how the acids 
yould act upon it. Frederick Hoffman affirms, that it 
ay be entirely diſſolved in a lixivium of cauſtic alka- 
and in ſulphurie acid. We know too, that the eſſen- 
al oil of amber combines with cauſtic ammoniac, and 
orms with it, ſimply by mixture and ſhaking, a ſort of 
quid ſoap of a milk-white colour and of a very pun- 
zent ſmell, known in pharmacy by the name of Eau 
e luce and laſtly, this ſame oil is known to diffolve 
ulphur by the heat of a ſand bath, thus compoſing a 
edicine, called ſuccinated balſam of ſulphur. 
Amber is uſed in medicine as an antiſpaſmodic: 
t has been recommended for hyſteric and hypochon- 
Iriac caſes, a ſuppreſſion of the menſer, gonorrhcea, fluor 
bus, &c. It is made uſe of after being waſhed with 


tortifying and reſolvent fumigations, by throwing the 
oder on a hot brick, and directing the ſmoke to the 
Jlace upon which you wiſh it to act. The volatile ſpi- 
it and the ſalt of amber are conſidered as inciſive, cor- 
li and antiſeptic; they are alſo adminiſtered as power- 
O o 2 ful 


entral ſalts. With ſoda, it affords a ſalt which does 


arm water, and levigated to a fine powder. It is uſed 
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is adminiftered in fmaller dozes, on account of its . 
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Of Amber. 


ful diuretics. Oil of amber is applied both exte 
and internally for the ſame purpoſes as amber itſelf; 1 


ting with more energy. The ſuceinated balſam of (ul 
phur is given in dozes of a few drops in certain drink 
or mixed with other ſubſtances in pills, and is ſuccc< 
ful in pituitous affections or deftuxions of the bret 
and veins, &c. A ſyrup, called ſyrup of amber, is made 
up of ſpirit of amber and opium, and is ſaccefsfuly 
uſed as a calming, an anodyne, and an antiſpaſmodi 
medicine. Eau de luce is prepared by pouring a f 
drops of oil of amber into a phial full of cauſtie ammy 
niac, and ſhaking the mixture till it take a milk-whi 
colour. It has been long uſed in fainting fits a 
powerful ſtimulant: it is put to the noſtrils, and i 
then ſtimulates the nerves; and, by the ſneezing whichit 
exc tes, the fluids are again put into motion, and the 
patient reſtored. | 

The moſt beautiful pieces of amber are cut and p 


and applying them to each other. 
Pplying | CHA? 


\ OP 


liſhed into veſſels, heads of canes, necklaces, bracele He A 24 
ſnuff- boxes, &c. But this ſpecies of toys is no long. 
valued among us, fince diamonds and cut ſtones has, an 
been known and brought into uſe. They are ſatW- _ 
however, to Perſia and China, and to otner foreig \phalt 
countries, where they are ſtill valued as the great - | 
curioſities. Wallerius ſays, that the moſt tranſps Aſphalt 
rent pieces may be uſed for microſcopes, burn. . ane 
glaſſes, priſms, &c. It is affirmed, that the lag}... _ 
King of Pruſſia was poſſeſſed of an amber burning... bit 
glaſs a foot in diameter; and that in the cabinet uduble 
the Duke of Tuſcany there is a column of amber ther com. 
feet high, and of a moſt beautiful luſtre. Two piece nis ! 
of this bituminous ſubſtance may be joined together liq 
by dipping them into a ſolution of potaſh, heating them dea; ar 


Species II. Of 4/pbaltur. 
nd it | | 
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1 SPHALTUS, or bitumen of Fudea, called alſo ſune- 


d pc ral gum, amber of Sodom, mountain-pitch, balm 
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erous, ſolid, and conſiderably brilliant. It breaks ea- 
fly, and its fracture is vitreous. A thin plate of tais 
itumen appears red between the eye and the light. 
\ſphaltus, when cold, bas no ſmell; when rubbed, it 
emits a faint ſmell. It is found on the waters of the lake 
Aſphaltites, or the Dead dea, in Judea, near which ſtood 
the ancient cities of Sodom and Gomorrha. The in- 
habitants of the adjacent country finding the ſmell of 
the bitumen which gather on the waters of that lake 
troubleſome, and the bitumen itſelf a profitable article 
of commerce, collect and expoſe it to ſale. Lemery, 
in his Dictionary of Drugs, ſay: that aſphaltus {weats 
like liquid pitch out of the earth covered by the Dead 
des; and riſing above the waters, is there condenſed by 

O o 3 che 


a 2, 


f mummies, &c. is a black bituminous ſubſtance, pon» - 
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ber, and is actually nothing but amber altered by the 


nion is, that amber, when melted and deprived of a part 
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the heat of the ſun, and the action of a ſalt which , 
bounds in thoſe waters. It i is alſo found on many lake 
in China. m 

The aſphaltus of « commerce, M. 8 de Bomarg 
tells us, is obtained from the mines of Daunemore, and 
eſpecially in the principality of Neufchatel and Wa. 
lengin. According to that naturaliſt, it is of two c. 
lours, either blackiſh or greyiſh, But ſuch aſphaltusj 
far from being pure; it ſeems to be only earth harden 
ed and intermixed with bitumen which has penetratel 
through it. 

Naturaliſts are divided concerning the origin of a. 
phaltus, as well as concerning the other bitumen 
Some think it a mineral product, formed of an acid 
united in the interior parts of the earth, with ſome tat 
matter. Others think it a reſinous vegetable matter, 
that has been buried under ground and altered by mi. 
neral acids. The moſt general and probable opinion 
is, that it has been produced in the ſame way as am. 
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action of ſubterraneous fire. The ground of this opi 


of its oil, becomes black, dry, brittle, and in all reſped 
like aſphaltus. But it can be finally eftabliſhed only 
by a comparative analyſis of this reſidue of amber and 
aſphaltus. Aſphaltus has not yet been examined with 
ſuch exactneſs as will allow us to 46 Ins on the ana- 
logy between them. 

Aſphaltus, when expoſed to fire, becomes Iiquic, 
ſwells, and burns with a thick flame and ſmoke the 
ſmell of which is ſtrong, acrid, and diſagreeable. I 
diſtillation, it affords a coloured oil, like brown petti- 
leum, and an acid phlegm. 


_ Alphaltus 1 is uſed by the Arabians and Sali in the 
* ale 
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ume way as pitch for coating their veſſels. It enters 
ito the compoſition of the black varniſhes which 
e get from China, and of thoſe artificial fires which 
urn on water. The Egyptians uſed it in embalming 
ead bodies; but it was employed for that purpoſe only 
yy the poor, who could not afford to purchaſe dearer an- 
ſeptic matters. Wallerius aſſerts, that the merchants 


Us) repare a ſort of aſphaltus of thick pitch, or by mixing 
4 d melting pitch with aſphaltus from Judea. But the 
at 


aud may be detected by means of alcohol, which en- 
rely diſſolves pitch, but produces no change on aſ- 
baltus, only taking itſelf from it a pale yellow colour, 
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CH A P, XXV. The 


Species III. Of Jet. 


J in Latin gagas, called by Pliny Black amber, 
by Strabo, &c. pangitis, is a black bituminous ſub 
ſtance, compact, hard like ſome ſtones, brilliant and 
vitreous in its fracture, and ſuſceptible of a fine polil 
After being rubbed for ſome time, it attracts hard be 
die”, and, like amber, appears to be electric. It hasn 
ſmell : when heated, it acquires a ſmell nearly the ſam 
with that of the bitumen of Judea, 
Jet is found in France, in Provence, and in the cou 
ty of Foix. There is alſo a quarry of it which 
" wrought at Beleſtat in the Pyrenees. It is found tool 
Sweden, in Germany, and in Ireland. The quarries0 
jet are in ſtrata; they likewiſe contain pyrites and pl 
coal, and moſt of the other bitumens. | 
This bitumen, when expoſed to a ſtrong heat, dy 
comes ſoft and melts; it burns with a feœtid adout 
By diſtillation it affords oil and an acid liquor. 
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Of Fet. 1 535 
of the ſeveral opinions which have been advanced 
concerning the formation of jet, the moſt probable is 


that which reprelents it as gſphaltus condenſed and. 


hardened by length of time. It has been adopted by 
the learned Wallerius. CT 


Jet is uſed for mourning toys. At Wirtemberg it is 


yrought into bracelets, huttons, boxes, &c. 
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Species IV. Of Pit. coal. 


HE name of foffil coal, pit coal, tone coal, lithan- 
trax, &c. is given to a black bituminous matter, 
foliated, either gliſtering or dull, brittle, and inferior 
in conſiſtency and purity to the bitumens which we 
have been deſcribing. 

This bitumen derives its name from its combuſtibi 
lity, and the uſe to which it is in many countries ap- 
plied. It is found in the interior parts of the earth, 
under ſtones of various degrees of hardneſs, and under 
aluminous and pyritous ſchiſti. Theſe ſchiſti always 
bear impreſſions of vegetables belonging to the fern 
tribe, which have been obſerved by Bernard de Jul- 
ſieu to be moſtly exotics. Pit-coal is ſometimes nearer 
to, ſometimes more remote from, the ſurface of the 


earth. Its diſpoſition is always in horizontal or incl: | 


ned layers ofteneſt in inclined. The beds or ſtrata 
which it compoſes, differ from each other in conſiſten- 


cy, colour, gravity, &c. Over this bitumen, Rnd 
| ] ; of 
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e foſſil ſhells and madrepores, varying in extent, are 
ten obſerved; a circumſtance which has led ſome 
oderns, particularly M. Parmentier, to think that it 
bas been formed in the ſea by the depoſition and al- 
ration of the oily or fat matters of marine animals. 
hot naturaliſts think it the reſidue of wood depoſited 
in the ground, and altered by acids. © 
Quarries of foflil coal are wrought like mines of me- 
tal by digging into them pits and galleries, and hewing 
down the coal with a fort of pickaxes. The colliers 
are often in danger of loſing their lives by the elaſtic 
fluids diſengaged. This mephitis, which they call 
choak damp, puts out their lights, and ſeems to be 
carbonic acid gas. There likewiſe gathers in theſe 
mines a kind of inflammable gas, the effects of which 
are very noxious, and which ſometimes produces very 
dangerous exploſions. | 
Foſſil coal is very plentiful in nature. It is found in 
England, Scotland, Ireland, Hainault, the territory of 
Liege, Sweden, Bohemia, Saxony, &c. Several pro- 
vinces of France afford great quantities, particularly 
Burgundy, the diſtrict of Lyons, Forez, Auvergne, Nor- 
mandy, &c. | | 
Foſſil coal is diſtinguiſhed by its hardneſs or friabili- 
ty into ſtone-coal or earth-coal. The manner of its 
burning, and the phenomena which it exhibits during 
combuſtion, afford the beſt characteriſtics for diſtin- 
puſhing it into different ſpecies. Wallerius arranges 
fil coals, conſidered in this point of view, under three 
ſpecies. 1. The ſcaly coal, which remains black after 
combuſtion, 2. The compact foliated coal, which 
ttords, after being burnt, a ſpongy matter like ſcoriæ. 
3 Fibrous pit-coal, reſembling wood, which is reduced 
to aſhes by combuſtion, | | 
| This 
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This bitumen, when heated in contact with 2 bur. 
ing body and air, takes fire; the more ſlowly, aut 
with the greater difficulty, the more ponderous wy 
compact it is: when it has once taken fire, it diffuſe 
lively laſting heat, and burns long before being cos 
ſumed. It may be quenched and burnt again, for, 
number of times ſucceſſively. Ihe inflammable my. 
ter contained in it appears to be very denſe, and int 
manner fixed in {ome other incombuſtible ſubſtance 
which appoles its combuſtion. It exhales as it burns 
peculiar odour ; which, however, is no way ſulphy, 
reous, if the coal be very pure, and contain no Dy: 
ritous matter. Ihe combuſtion of this bitumen ſeeny 
very analogous tq that of organic matters, as jt may he 
ſtopped and afterwards renewed. The moſt yolatil 
part of the oily combuſtible matter contained in pit- 
coal is indeed burnt and diſſipated when it is firſt ex. 
poſed to the action of heat; and if, after the whole of 
that principle is diflipated, the combuſtion be ſtopped 
the bitumen retains only the moſt fixed and the leaf 
inflammable part of its oil, in a truly carbonaceous 
ſtate, and combined with an earthy baſe. It is by; 
proceſs of this nature that the Englith prepare thay 
coaks, which are nothing but pit-coals deprived by 
the action of fire of the fluid part of their oil. 

We may eaſily obſerve what happens in this opers- 
tion, by heating this bitumen in clole veſſels, and in 4 
diſtillatory apparatus. It affords in this way an alk 
line phlegm, concrete ammoniacal carbonate, and at 
oil which, as the diſtillation proceeds, takes a deep i 
colour, and becomes more ponderous. There paſlesit iſ 
the ſame time a large quantity of an elaſtic inflamwabl 
fluid, which is commonly thought to be oil in vapour 
but is properly hydrogenous gas, mixed with azoir 

1 | 845 
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42s, with carbonaceous matter diſſolved in it, and 
vith carbonic acid gas. There remains in the retort 
þ ſcorified carbonaceous matter, which is ſtill ſuſcep- 
ble of combuſtion, and is the ſame with the Engliſh 
ak. Obſerving carefully the action of fire on pure pit- 
coal, we perceive the coal to be firſt ſoftened, andin a 
manner half melted ; but as this property might ren- 
der it unſuitable for the melting of ores, it muſt be de- 
prived of it before it be applied to that purpoſe. Af- 
ter taking from it the principle which renders it liable 
to ſoften, that is the oil which it contains in great a- 
bundance, and thus reducing it to a ſtate nearly the 


* fame with that of vegetable coal, it then becomes ſuit- 
y de able for the fuſion of ores. Let us not forget to ob- 
ati ſerve, that the ammoniac which pit- coal affords in ſuck 
pit. conſiderable quantity, affords an argument in favour 
ex. of that opinion which repreſents this bitumen as pro- 
le of duced from animal matters; for, as we ſhall hereafter 


ee, bodies belonging to the animal kingdom always 
leat afford this ſalt when diſtilled. This analyſis is perform- 
cous ed in the great way in various places | in England ; and 
by ofthe ſeveral products are collected in a peculiar diſtilla- 
heir tory apparatus. The oil is uſed for pitch; the ammo- 
dna is uſed in the compoſition of ammoniacal muriate 

and the reſidue is a very good coat. M. Faujas de 
erz. Saint Fond has imported this uſeful art into France; 
in sind the trials which he has made in the king's garden 
ke. WY have ſucceeded very well in the ſmall way : We have 
| an WW vet no eſtabliſhment for carrying it on in the great 


eper da 10 
es it | | Pit. 
able 

urs ® The Engliſh des will here recolle& the patriotic exertions of . 
5 the Earl of Dundonald to eſtabliſh works of this kind in Britain. 
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France is, that ſuch enormous quantities of charcoal ae 


famous founderies of iron at Creuſot, near Montce- 


_ deprived of its oil by the action of fire. This fort dd 


rent of air, and whatever matters mix with it, mi? 
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Pit- coal is highly uſeful in countries. deſtitute be ei 
wood. It is uſed as a combuſtible matter; and the au and n 
gerous effects which have been aſcribed to it are qu vom. 
imaginary. The ſulphureous vapour which it ha Th 
been ſaid to diffuſe has no exiſtence ; for chemiſts hl vith 
univerſally found, by the moſt 207 analyſis, that pur factur 
mineral coal contains not an atom of ſulphur. Fun may | 

for bi 


this we ſee the ignorance and impoſture of ſome peo 
who have pretended to give proceſſes for purifying 
coals of ſulphur. Another confideration which ſhol 
induce us to make as much uſe as poſſible of coals i 


conſumed in the working of ores, that our wood i 
likely to fail one day or another; it is eſpecially i 
works of that kind we ſhould try the uſe of pit-coal, x 
the Engliſh have long done. It is already beginningt 
be uſed in various manufactories among us; and in the 


nis in Burgundy, there is a great inſtance of its appli 
cation to theſe purpoſes, highly worthy of imitation, 
Purified pit-coal is nothing but that which has bee 


coal burns without ſmoke, without ſoftening, and 
without diffufing any ſtrong ſmell; in a word, it is: 
true coak; and is, on account of theſe Properties, pre- 
ferred "oY fires in rooms. 

Another inconvenience, beſides the copious dai 


ſmoke proceeding from it, which attends the burnin! 


of pit-coal, is, that the copious and rapid ſtream of at 
requiſite to maintain it in combuſtion, carries before i, 
and volatilizes, a part of the aſhes. But both theſe in. 
conveniences may be in a great meaſure remedied by 
a judicious. conſtruction of chimneys ; ſo that the cur: 


be 
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de entirely carried up, and diſcharged in the air 
and no part of it returned and diſperſed through the 
SE on Cn Rogen 5 | 
This combuſtible matter will in France be applied 
with moſt advantage for the ſervice of arts and manu- 
pn of + 1 280 ; in conſequence of which wood 
may be greatly ſaved for kitchen and 

for building. N 


CHAP. 
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Species. V. Of Petroleum, 


Mk name of petroleum, ot oil of flone, has bee 
given to a liquid bitumenous ſubſtance, which 
runs between ſtones upon beds of rocks, or in variou 
places on the ſurface of the earth. This oil is of vario 
degrees of levity, ſmell, conſiſtency, and inflammabll. 
ty. Authors take notice of a great many varieties df 
it. The lighteſt, the moſt tranſparent, and the moſt 
inflammable petroleum, they have diftinguiſhed by the 
name of naphtha. Petroleum, properly ſo called, is a l. 
quid bitumen, ſomewhat thick, and of a deep brown 


colour: mineral pitch, again, is a black bitumen, thick N 


ſcarce liquid, tenacious, and adheſive to the fingers 
The following varieties have been deſcribed by Walle 
rius and ſeveral other naturaliſts. 


Varieties. 
1. White naphtha. 


" d htha. 5 
2, Red nap ere 


2 — CITE DT — 


The 
the D 
twelve 
mtates 
gather 
Sicily, 
the vi 
Neufe 
phaltu 
from 
they h 
from t 
na in 


| cipalit) 


de la 
vergne 

Wit 
obſerv! 
comme 
of the 
aſcribe 
of folic 
Napht] 
Vol 


Of Petroleum, 


Varieties, 7 | 

3. Green or dark naphtha. 

4. Petroleum mixed with earth. 

5. Petroleum trickling through ſtones, 

6. Petroleum ſwimming on waters. 

. Mineral pitch, or maltha. 

. Piſſaſphaltus. It is of a middle conſiſtency 
between that of common petroleum and that 
of aſphaltus or bitumen of Juden. 


The ſeveral forts of naphtha are found in Italy, in 
the Duchy of Modena, and on Mount Chiaro, about 
twelve leagues from Placentia, Kempfer, in his Ame- 
utates Exotice, relates, that great quantities of it are 
gathered in many places in Perſia. Petroleum runs in 
Sicily, and in many places of Italy; in France, at 
the village of Gabian, in Languedoc; in Alſace, at 
Neufchatel in Switzerland; in Scotland, &c. Piſſaſ- 
phaltus and mineral pitch were formerly obtained 
from Babylon, in the building of the walls of which 
they had been employed; from Raguſa in Greece, and 
from the pond of Samoſata, the capital of Comage- 
na in Syria. It is at preſent obtained from the prin- 
| cipality of Neufchatel and Wallengin from the Well 
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hich 
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bill 
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* de la Page, a league trom Clermont-Ferrand in Au- 
2 ergne, and from various other places. 
* With regard to theſe ſeveral varieties, it is to be 


obſerved, that they ſeem to be all produced from one 
common origin, and to be but different modifications 
of the ſame ſubſtance. Moſt naturaliſts and chemiſts. 
| aſcribe the formation of petrolea to the decompoſition 
of ſolid bitumens by the action of ſubterraneous fires. 
Naphtha, they obſerve, appears to be the light oil 
e Vor. II. P p which 
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volatility to attract the flame. From brown petroleum 


ſame me 
it is cole 
amber, 

; part ol 


which is firſt diſengaged by fire: that which follow 
after it having colour and conſiſtency, forms the ſexe. 
ral ſorts of petroleum: And, laſtly, petrolea, united 
with earthy ſubſtances, or altered by acids, acquire the 


| characteriſtics of mineral pitch or piſſaſphaltus The The { 
phenomena of the diſtillation of amber favour this opi- purpoſes 
nion: It affords actually a ſort of naphtha, and a ye. empfe 


ind burt 
ſed for 
he napl 


troleum too of a higher or a lighter brown colour, ac. 
cording to the degree of heat employed, and the 
length of time ſpent in the operation. Laftly, They 


obſerve, that nature often affords all the differen Wiindled 
ſorts of petroleum in the ſame place, from the lightet Wſpdivity, 
naphtha to mineral pitch. Such are the fluid bit. Which ſt 
mens from Mount Feſtin, in the Duchy of Modem very 
Altho' this opinion be very probable, yet other authon Wſhought 
think petroleum an oily mineral combination, formed MWroleum 
by the ſulphuric acid with ſome fat matters. But even Me deco 
ſuch a combination muſt {till be allowed to originate Mſained, 1 
from organic beings ; as fat matters are always formel Laſtly, 
by thoſe beings. | ith ſuc 
The chemical properties of petroleum have not yet Neakneſs 
been examined. We know only that naphtha is very Hing it to 
volatile, and fo combuſtible that it takes fire when {Mitroleur 
brought near any burning body; it even appears by its Nommenc 
f cold. 


there is obtained an acid phlegm, and an oil which at 
the firſt reſembles naphtha, but acquires a colour as the 
diſtillation proceeds. There remains in the retort : 
thick matter like piſſaſphaltus, which by greater acti 
vity of fire may be rendered dry and brittle like aſphd- 
tus, and entirely reduced to a carbonaceous ſtate. A. 
kalis ſcarce act upon petroleum: the ſulphuric acid co- 


lours and thickens it; the nitric acid kindles it in the 
ſame 


Of Petroleum. 1 


ame manner as eſſential oils: it eaſily diſſolves ſulphur ; 
+ is coloured by metallic oxides; and it combines with 
amber, and with the help of M ſoftens and diſſolves 
k part of it. 

The ſeveral kinds of petroleum are uſed for various 
burpoſes in the countries in which they abound. 

empfer tells us they are uſed i in Perſia, to give light, 
nd burnt in lamps with wicks. They may alſo be 
ſed for common fires. Lehman ſays, that for this end 
he naphtha is poured on a few handfuls of earth, and 
indled with paper: it takes fire and burns with great 
activity, but diffuſes a ſmoke in great abundance, 
hich ſticks to all bodies that come in its way, and has 
very difagreeable ſmell. Petroleum is likewiſe 
hought to make part of the Greek fire. Thick pe- 
roleum makes alſo a very ſolid and durable mortar. By 
he decoction of piſſaſphaltus with water, an oil is ob- 
ained, which is uſed for pitching veſſels. 

Laſtly, Some phyſicians have preſcribed petroleum 
ith ſucceſs in diſorders affecting the muſcles, palſy, 

veakneſs, &c. by rubbing the ſkin with it, or expo- 

ing it to its ſmoke. Vanhelmont thought friction with 

etroleum an excellent cure for frozen limbs, and re- 
ommends it as a good preſervative againſt the effects 

bf cold. 


[End of the Third Volume of the Original.] 


\ 


Ppz2 FART 


— — + Ch. A A * 
—— , ̃ 
0 ——»„—EA2i⁊ — —ę—⅛ 2 — 


local 


8 5 | thrive 
FART TH ER-2 2 

| | | & co. 

| plants 

The VECETABZLE Kincbom. a6 

5. In 

: are uſe 

many C 

&c. ot 

Vege 

conforn 

CH a F#..:£ gans, d 

. are the 

| and the 

Of the Structure of Vegetables. form, « 

taſte, 8 

LT 

SS Pen in the b 

rous, or 

EGETABLES are organized beings, confined to th . 

Y ſurface of the earth, without ſenſibility or po doots of 
of motion. They are known by their appearance, f they ſon 
the conformation of their parts. They are diftinguil Gornte 
ed from minerals, as being capable of receiving nol 2. Th 
riſhment internally, and elaborating the juices to wh te hs 
they owe their growth. They diſplay to our obſer low, lign 
tion phenomena which depend on their organization. withx 
and are called functions; the chief of theſe is that Mot wood 
reproducing themſelyes by ſeeds or ova like od pre 
mals. 3 the epide 
Vegetables differ from one another, x. In ſize; ti tra 


are divided into trees, ſnrubs, herbs, moſſes, &c. 2. 


1's 


of the Structure of Vegetables. 597 


local ſituation ; ; ſome grow in dry grounds, others 
thrive in a moiſt foil ; ſome, again, in ſand, clay, wa- 
ter, on the ſurfaces of ſtones, or on —_ vegetables, 
Kc. 3. In ſmell, taſte, colour, &c. 4. In duration; 
plants either live for a number of ne or only. for one 
year, or are produced and die twice a year, &c. 

„ In the uſes to which they are applicable; they 
are uſed either as aliments, or as medicines. A great 
many of them are made ule of in the arts, for dyeing, 
Kc. others for adorning gardens, &c. 

Vegetables, confidered with reſpect to the external 
conformation of their parts, conſiſt of ſix parts or or- 
gans, deſtined each to a peculiar function: theſe parts 
are the root, the ſtem, the leaf, the flower, the fruit, 
and the ſeed. Theſe again differ in different plants, in 
form, contexture, bulk, number, colour, hardneſs, 
taſte, &c. | | 
1. The root is concealed in the ground, in water, or 
in the bark of ſome other vegetable. lt is either tube- 
70us, or fibrous, or bulbous. Its direction is either per- 
pendicular or horizontal. Both its form and conſiſten- 
cy are ſubject to great varieties. Botaniſts divide the 
roots of plants into many ſpecies ; which diſtinctions 
| they ſometimes make uſe of to determine the pecific : 
characters of the plants themſelves. 

2. The ſtem proceeds from the root, and ſupports 
the other parts of the plant. It is either ſolid or hol- 
low, ligneous or herbaceous, round, ſquare, triangular, 
or with two very acute angles, &c. The ſtem conſiſts 
of wood and bark. The wood is diſtinguiſhed into 
wood properly ſo called, and fap: the bark confifts of 
the epidermis, the veſicular part or pulp, and the cor- 
tical ſtrata or inner rind. The ftem divides into 
F branches, 
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branches, the ſtructure of which is preciſely the ſame 
with its ſtructure. This part, too, is liable to ſuch di. 
verſities as enable botaniſts to eftabliſh upon it the di. 
ſtinctive characters of ſpecies, and ſtill oftener of v. 
rieties. | | 
3. The leaves of vegetables are extremely various 
A. in form; they are oval, round, linear, fagittz 
ted, haſtate, oblong, elliptical, cuneiform, &c.: }, 
in their poſition on the ſtem ; they are ſeſſile, p. 
tiolate, oppoſite, alternate, ſtelſte, perfoliate, vagi- 
nal, &.: C. in their margins; they are uniform, 
dentate, crenate, ſerrate, repand, undulated, lacin. 
ted, truncated : D. in ſimplicity or compoſition; com- 
pound leaves are formed by the inſertion of foliolæ, or 
ſmaller leaves; they are then either digitate or conjU- 
gate, with either an even or an odd number of leaves: 
E. 1n place or ſituation ; they are radical, cauline, or 
floral: F. in colour, ſmell, taſte, conſiſtency, &. 
they ſeem deſigned to abſorb elaftic fluids from the a. 
moſphere, and to pour others into it, according to cit- 
cumſtances. 
4. The flowers are thoſe parts which nature has de. 
ſigned to contain the organs of generation, and to pre: 


ſerve them from injury till the fecundation is accon-W > Fl 
pliſhed ; at which time they fall off. A flower con. ſunguiſt 

' liſts of two parts; the exterior, deſigned to cover and ſliqua; 
protect the interior; the uſe of which is to re- produe i es d 
the plant. The former comprehends the ca'ix ad and 
the corolla; the calix is exterior, and of a green co- ot theſe 
s them fro 


lour. 
Linnæus divides the calices of plants into ſeven ſpecies 

namely, the perianthium, the ſpartha or ſheath, the hulk, 
the involucrum, the amentum or catkin, the calyptra d 
veil, and the yolva. The corolla is the coloured part, com- 
mon 


6. Th 
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monly called the flower: it is either a ſingle piece, and 
monopetalous, or conſiſting of ſeveral pieces, polype- 
talous. Tournefort's ſyſtem is founded on the corolla. 
The pieces of the corolla'are called petals. The or- 
gans incloſed, and often entirely concealed in the co- 
rolla, are the ſtamina and piſtils or ſtyles. The ſta- 
mina are the male or fecundating parts; and are almoſt 
always more numerous than the piſtils, I hey conſiſt 
of the filament and the anthera. The anthera, placed 
at the extremity of the filament, is a ſmall bag, con- 
taining fecundating powder. The piſtil ſtands in the 
middle of the ſtamina; it is ſometimes on another 
flower, or even on another plant: this circumſtance has 
cauſed ſome plants to be diſtinguiſhed into male and 
female. The piſtil conſiſts of three parts; the infe- 
rior part or ovarium, which contains the embryo, and 
is called in Latin germen ; the filament, which riſes 
out of the ovarium or ſtyle; and its extremity, which 
is more or leſs dilated, and is called ima. The 
ſexual ſyſtem of Linnæus is founded on the num- 
| ber, and the relative poſitions of the ſtamina, and the 
piſtils. M. de Juſſieu has formed a ſyſtem in the in- 


7 ſertion of the ſtamina, above or under the germen, &c. 
. 5. Flowers are ſucceeded by fruits. Botaniſts di- 
1 ſinguiſh fruits into ſeven ſpecies; the capſule; the 
0 ſiliqua; the legumen; the conceptaculum, which be- 


comes dry; fruits having kernels; fruits having pip- 
pins and berries, which remain ſucculent. The purpoſe 
of theſe organs is to incloſe the feeds, and to protect 
them from ſuffering by the action of external bodies. 
6. The ſceds of plants differ greatly in form, mag- 
nitude, appendices, & c. Ihe ſeed contains the plumula 
or {mall plant, the radicula, and the cotyledons. There 
ue two of theſe latter in moſt vegetables; yet many 
| Fird 1 families 
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families of plants have but one cotyledon. This par j 
to the grain what the yellow and white of an eq; 
are to the embryo bird; it contains a ſubſtance il. 
| tended for nutriment to the young plant during the 


germination. Beſides, the cotyledons of many ſeeds Ma 
contain fleſhy and farinaceous bodies, & ce. turalif 
Vegetables, conſidered as to their internal ſtructut, with t 
contain five ſpecies of veſſels or organs which exit WF fulted 
through all their parts, 1. The common veſſels which WM ternal 
convey the ſap. Theſe are placed in the middle d dies. 


plants and trees; they riſe perpendicularly, but bend 

laterally, ſo as to form ſmall vacancies between then, 

2. The peculiar veſſels which ſecrete and convey the 
Juices peculiar to each vegetable, oils, reſins, gums, 
&c. Thele are placed under the bark; they are of: 

en dilated into cavities, or reſervoirs ; they ſeem to he 

excretory duds. 3. The tracheæ, through which the 

air that vegetables take in from the atmoſphere circy. 

lates. When ayoung and green branch is broken, theh 

may be obſerved, and known from their ſpiral form, 
reſembling a cork-ſcrew. They are often full of fa, 

4. The utricles, which are ſmall veſſels containing a 
creted juice, and frequently colouring matter. The 

are placed in the middle of the flem. 5. The veſicy- 

Jar tiſſue, exhibiting a ſeries of ſmall cells, leading 

horizontally from the pith, croſſing the ſap-veſlels, fil 

ing up the vacuities among them, and ſpreading or 

the epidermis, where they form a ſoft covering lik 

the ſkins of animals. The veſicular tiſſue of vege- 

tables ſeems to correſpond to the cellular membrane of 

animals. 

All parts of vegetables conſiſt of an aſſemblaꝶ 

of theſe five kinds of veſſels; which are, each 
them, 
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them, more or fewer in number, dilated, contract 
ed, &c. On this diverſity in point of number and 
diſpoſition depend the differences in the form and 
texture of the roots, ſtems, leaves, &c. of plants. 

Malphigi, Grew, and Duhamel, are the three na- 
turaliſts who have ſtudied the anatomy of vegetables 
with the greateſt ſucceſs ; and their works will be con- 


ure 
exif ſulted with the greateſt advantage, concerning the in- 
lich 


ternal ſtructure of the ſeveral parts of vegetable bo- 
dies. | , | | "47 
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Of the Natural Philoſophy of Vegetables. # pig 

extend 

N flowers. 

2 r— —— fluid, n 

| © the bloc 

juices ft 

| organs. 

LL theſe organs of vegetables, of which we han plant to 

given the above brief account, are deſigned fo es, 3 

the performance of the yarious motions called function. been pr 

Theſe functions are, the ſap 

1. The motion of the fluids, which is a ſort of cireu. branche 

lation. ſome n. 

2. The alterations or changes produced o on thoſ: Wi towards 

fluids, which are effected in their ſecretion. lome bc 

3. The growth of the vegetable and the develop Wit mt 

ment of 1ts parts by nutrition. ted; ne 

4. The exhalation of the ſeveral fluids elaborated by laments 

the organs of vegetables, and the receiving of ſere- hare ob 

ral principles from the atmoſphere by the ſame d. 1 
gans. 

5. The action of air, and the employment of that The | 

fluid in the veſſels of vegetables. thence | 

6. The motion performed by ſome of their parts. 7 


7. That 


— —— nn 


Of tbe Natural Philoſophy of Vegetables. 603 


7. That ſort of ſenſibility by which they court the 
contact of bodies that may be uſeful to them, ſuch as 
ht, &c. 

q 8. Laſtly, The ſeveral phznomena, by which plants 
are generated, and ſpecies reproduced. Let us conſi- 
der each of theſe functions more particularly. 

The principal fluid in vegetables, which is called the 
ſap, is contained in certain ducts, which are known 
by the name of common veſſels. Theſe veſſels, fitua- 
ted in the centre of the ſtem, and under the bark, 
extend from the root all the way to the leaves and 
flowers. The ſap which they convey is a colourleſs 
fluid, more or leſs inſipid in taſte, and intended, like 
the blood of animals, to be ſeparated into different 
juices for the nouriſhment and ſuſtenance of the various 
organs. In ſpring it flows very copiouſly, cauſing the 
plant to diſplay leaves and flowers. By applying liga- 
tures, and by all the phenomena of vegetation, it has 
been proved, we think in a ſatisfactory manner, that 
the ſap aſcends from the root through the ſtem and the 
branches. We are not ſo certain whether it be true, as 
ſome naturaliſts have thought, that it deſcends again 
towards the root. The exiſtence of thoſe valves, which 
lome botaniſts have repreſented as belonging to the 
common veſſels of plants, has not yet been demonſtra- 
ted; not at leaſt unleſs we give the name to certain fi- 
laments or hairs with which Tournefort and Duhamel 
have obſerved their interior ſides to be lined. There is 
a vaſt difference between this irregular motion and the 
circulation of the fluids in animals. 

The. ſap being conveyed into the utricles, and 
thence into the proper veſlels, is there elaborated in a 
peculiar manner. By this elaboration it is wrought in- 
to different fluids, ſaccharine, oily, or mucilaginous, 
| which 
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which are diſcharged by an organic excretion; and of 
which the evacuation ſeems to be an advantage to th 
vegetable, as it does not appear to ſuffer even fron ; 
conſiderable loſs of theſe matters. This alteration 9 
the fluids, which may be diſtinctly obſerved as it take, 
place in ſeveral of the organs, in the nectarium, for in. 
ſtance, at the extremity of the piſtil, in the pulp of 
fruits, at the baſe of the calices, and of many of the 
leaves, is entirely effected by a function ſimilar to tha 
which in animals bears the name of ſecretion. Guet. 


tard has carried this analogy fo far as to deſcribe gland; 


of various forms, at the baſes of the leaves of fruit. tres 
and towards the inner extremity of the petals of certain 
flowers. This ſecretion ſeparates the odorous principle, 


the colouring matter, the combuſtible ſubſtance, &. 


bat it differs from animal ſecretion, as animal ſecretion 
is entirely owing to the organization of the glands 
which elaborate the animal fluids; whereas in vege- 
tables, the juices conveyed through the common veſlel 


are in the proper veſſels more expaſed to the contact of 


air and light and the action of heat; and their ſitus. 
tion renders them liable to paſs, by the operation of theſe 
agents, through a proceſs of fermentation, by which 
only they can be altered, 

The ſap in the cavities of the utricles and the vel 
cular tiſſue, becomes thick, and acquires more or lels 
conſiſtency. In conſequence of this alteration, it adheres 


to the ſides of the fibres, and incorporates with them 


gradually, ſo as to increaſe their dimenſions. Such i 
the mechaniſm by which vegetables are nouriſhed and 
grow, and unfold their parts. It bears a great reſen. 
blance to the nutrition of animals. The veſicular tiſſue 
of vegetables and the cellular membrane of animals 


are formed with a ſimilar ſtructure, and gs” to 
| ene 
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ſerve fimilar purpoſes. They paſs in the ſame manner 
through allthe organs of the bodies to which they re- 
ſpectively belong; they eſtabliſh a direct communica- 
tion among theſe organs; and both may be ſaid to be 


the ſeats of nutrition. . 


Philoſophical botaniſts have long bald convinced, 
that plants exhale effluvia from the ſurfaces, which are 
diffuſed through the air. 'The odorate ſpirit of leaves 
and lowers forms round vegetables an atmoſphere which 
affects the ſenſes in a lively manner; and which, as has 
been obſerved with regard to the fraxinella, the con- 
tat of a burning body will ſometimes ſet on fire. This 
effluvia appears to be an inflammable gas of a peculiar 
nature. Mankind have alſo learned from fatal expe- 


rience, that ſome vegetables exhale vapours, noxious 
to ſuch animals as approach them. The walnut, the 


yew, and many other trees, natives of warm climates, 
are of this kind, | 

M. Ingenhouſz has diſcovered 1 experiment, that 
the leaves of all plants, when expoſed to the ſun and 
to light, pour into the atmoſphere an inviſible fluid, 
which is vital air of the ſame qualities with that obtained 
from oxide of manganeſe, mercury, &c. But in the 
ſhade they no longer exert ſuch a property ; inſtead of 
vital air, they give out carbonic acid gas, when de- 


| prived of the contact of light. This valuable diſco- 


very, which was firſt communicated to the world by 
Dr Prieſtley, ſhows vegetables to poſſeſs a property 
that was not before attributed to them, and to be ca- 
pable of purifying and renovating the air, by pouring 
into it a portion of that vivifying fluid which is con- 
ſtantly conſumed by combuſtion, reſpiration, &. But 
if vegetables are continually. diffuſing vaporous fluids 
through the atmoſphere, produced by the laſt proceſſes 
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of vegetation, they likewiſe abſorb ſeveral of the Prin. 
- ciples of the atmoſphere. The experiments of Bonnet 
ſhow, that the under ſurface of the leaves abſorbs mg. 


ſture from the dew. Dr Prieſtley has proved, by hi; WF Sev 
reſearches, that vegetables abſorb the gazeous reſidues WM ternal 
of combuſtion and reſpiration ; for vegetation is more WM is ſo c 
ſpeedy and vigorous in air altered by theſe phenome. is the 
na. Exhalation and inhalation are therefore much moe the Ir 
conſiderable and important phenomena of the vege. io cor 
table kingdom than they were known to be before the s call 
modern diſcoyeries. It even appears, that the water ab. Wh ftim 
ſorbed by the under part of the leaves is decompoſed Bf botan! 
by their organs, its hydrogenous gas abſorbed, and it Car 
oxigene converted into the vital air which is diſeng. hen 
ged from the upper ſurfaces of the leaves. The rays wards 
the ſun contribute greatly to this decompoſition ; for i boxes 
does not take place in the ſhade. The water being vith a 
then not decompoſed, but entirely abſorbed, renden Won 11 
the plants white, inſipid, ſoft, and in a word tio. I ſparen 
ted, and in ſuch caſes, much leſs colouring, combu- permit 
nearer 


ſtible, or oily matter, is formed than when the plant i 
expoſed to the action of light. | 
The gaſes abſorbed by vegetables are conveyed thro 
all their organs by veſſels known under the name df 
 traches, which in their uſe and ſtructure bear a reſem- 
blance to thoſe of inſects and worms. But the con. 
veyance of this fluid is not the only purpoſe for which 
theſe tracheæ are intended. They are obſerved to be 
filled with ſap in the ſeaſon when that fluid flows in 
greateſt abundance; a circumſtance which diſtioguiſhe 
them widely from thoſe organs of refpiration which be- 
long to ſo great a number of animals, and are ſo *. 
tially neceſſary. From the theory of reſpiration whic 


we have laid down in the hiſtory of air, it is ealy to 
h explain 
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explain why vegetables poſſeſs nat free heat in a de- 
zree of temperature ſuperior to that of the atmo- 
ere. 55 | Fr 

Ps parts of vegetables have, no doubt, an in- 
ternal principle of motion. In ſome plants this motion 
: ſo conſiderable as to be obſervable by the eye. Such 
i the motion of the ſenſitive plant, of the ſtamina of 
the Indian fig, of pellitory, &c. This motion ſeems 
o correſpond to that function of animal organs which 
Is called irritability ; for it is effected by the action of 
a ſtimulus, and by peculiar organs, which are by ſome 
botaniſts compared to the muſcular fibres. 


d its Can we deny plants to poſſeſs a fort of ſenſibility, 
ga. hen we ſee them turn their leaves and flowers to- 
9s of WI wards the ſun; when we obſerve, that, if incloſed in 


boxes of wood, with glaſs on one ſide, or perforated 
with an open hole, or ſimply thinner on that ſide than 
on the other, they conſtantly turn towards the tran- 
parent body; or the aperture through which light is 
permitted to enter, or the ſide which, being thinner, is 
nearer to that fluid than the other? Or, is this appear- 
ance of ſenſibility rather to be conſidered as an effect of 
the power of affinity, of the tendency of vegetables to 


e of combine with light? It has been fully proved, that, 
en. Neither by percuſſion or combination, this ſubſtance 
:on- produces in plants the properties of colour, taſte, and 
nich Wcombuſtibility ; in the ſhade even the talleſt plants are 
o be vhite, inſipid, aqueous, and deſtitute of any inflam- 


mable principle: but, again, vegetables expoſed to the 
rays of the ſun, in the torrid climates of the ſouth, are 
very high-coloured, contain bitter and reſinous parts, 
and are very combuſtible. However ſtrong this affinity 
be allowed to be, yet it is hard to imagine how it could 
eite ſuch a motion in the branches and leaves of ve- 
| getables. 


* 
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getables. We muſt therefore grant them a' peculiy 
ſenſation, a ſort of feeling very different indeed fron 
that of animals, by which they are enabled to diſtin 
= and n e er wn are moſt expoſed u 
The methods which nature uſes for the reprodudic 

of ſpecies of vegetables are ſtrongly analogous to thok 
by which the generations of animals are perpetuated, 
The greateſt number of the ſpecies of plants are props 
gated by ſexual coition. The labours of the celebrate 
Linnæus have diſcovered a ſtriking reſemblance be. 
| tween the organs deſigned for this purpoſe in thel 

two claſſes of organic (beings. The ſtamina of plant 
correſpond to the genital parts of male animals, and the 
piſtils conſiſts of three parts, which bear an equal re 
ſemblance to the ſame organs of female animals, The 
embryo is developed by the action of the fecundating 
powder, without which a new individual could not be 
produced from it; agreeably to what is daily obſeryel 


olf birds. But beſides this analogy, which it would be 


needleſs to trace farther, as vegetables are of a much 
ſimpler ſtructure than animals, and their parts conlil 
all of the ſame organs, any of them is capable of pro 
ducing a new individual fimilar to that to which it be 
longed. This is the reaſon of the reproduction «il 
plants by means of ſcions or ſlips, as well as of the a- 
teration of their fluids by grafting, whether natural or 
artificial. Here, therefore, is another analogy between 
vegetables and that claſs of animals which are repre 
duced by diviſion into pieces, as polypi, cruftaceous i. 
ſeas, certain worms, &c. 

All theſe functions of vegetables, which bear ſo fir: 
king an analogy to thoſe of animals, are liable to alter 


tions, by which the vegetable is brought into rw 
| ſtate. 
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late. Theſe diſeaſes to which. plants are liable, depend 
Jommonly either on ſuperfluity or defect of ſap, as well 
; 0n the bad qualities which the ſap may happen to 
cquire; and they bear therefore no ſmall reſemblance 
o thoſe with which animals are affected. Their cauſes, 
mptoms, and cure, come under the general prin- 
les of medicine; and form a branch of agricultural 


nowledge, in which it muſt be confeſſed little pro- 
ps: res has yet been made; but which may be greatly 
tel NMaranced by following the directions of ſome celebrated 


nodern writers on the ſubject. 
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HE fluids contained in vegetables are of two bi 
the common and the proper juices. The firſt 
theſe conſtitute the ſap, which is found in all pla 
This fluid ſeems to perform the ſame functions in veg 
table which the blood does in animal bodies. [It 
contained in the common veſſels: It runs natural 
from their ſurface ; but may be extracted in greate! 
bundance by inciſion. The ſap is not an aqueous flu 
but contains ſalts, extracts, and mucilages. When 
certain quantity of it is wanted, in order to an eva 
nation of its properties, or for medical uſes, tl 
plant is brayed in a mortar, and ſqueezed throuy 
a linen cloth: if the plant does not readily yield! 
juice, it is put into a preſs. | 
Succulent vegetables give out their juice by fin 
expreſſion. Thoſe whoſe juices are viſcid, or not ic 
copious, muſt be treated with water to ſwell and dil 
them; ſuch are borage and the dry aromatic plat 
This fluid, when extracted by the force of preflur 


i 


* 


ind to contain a portion of the ſolids of the vege- 
able, which were bruiſed with the peſtle : it muſt then 
e purified. Juices of plants are purified, 1. Simply 
dy reſt, or by filtration, when they are very fluid: in 
his way, for inſtance, are the juices of purſlain and the 
ouſe-leek purified. 2. By the white of eggs, Which 
ollects the impure parts by coagulation ; it is uſed with 
horage, nettles, &c. 3. By the ſimple application of 
eat, which coagulates and precipitates the parenchy- 
a. M. Baume recommends this as the beſt way for 
urifying thoſe vegetable juices which contain volatile 
rinciples, ſuch as that of cochlearia, crefles, & c. The 
hial containing the juice is immerſed in boiling water, 
are having been taken to cover it with a piece of pa- 
der perforated with a hole; when the Juice becomes 
ure it is taken out ; it is then immerſed in cold wa- 
er, and the juice filtrated. 4. By alcohol, which 
oagulates the feculent part. 5. By vegetable acids, 
phich the London pharmacopœia preſcribes for the 
uices of cruciform plants, 

There are matters diſſolved in the juices of plants 
yhich, when ſeparated from the aqueous vehicle, form 
phat is called in pharmacy the extract. Theſe matters 
bre diſtinguiſhed into three ſpecies, mucilaginous, ſapo- 
laceous, and gum- reſinous extracts. 

Thoſe are called mucilaginous extracts which difſolve 
ally in water, are ſcarce ſoluble in alcohol, and un- 
ergo ſpirituous fermentation ; ſuch is the rob of the 
jooleberry, which 1s prepared by cYaporaling the 
Lice. 

Saponaceous extracts diſſolve in water, are partly 
dluble in alcohol, and rather mould than paſs into a 
late of ſpirituous fermention. Such is the juice of bo- 
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rage when reduced to an extract. Theſe are ext 
properly ſo called. 

Gum-reſins are ſoluble both in water and in ook 
They are inflammable, as containing a reſinous Prins 
ciple, and are not liable to fuffer any alteration fron 
air. The concentrated juice of wild cucumber, cale 
elaterium, is of this fort. Incifions are made in the fru 
of this plant; and the juice ſqueezed out, ſuffered i 
clarify of itſelf, and e to dryneſs on a water 
bath. 

Theſe three different ſorts of extracts are Preph 
red in the great way for commerce by the eyaporatiolf 
of the juice of various plants. Of theſe, among other, 
are, 
1. The juice of acacia; which is prepared in Ey 
by pounding the fruit of that tree, preſſing out the juic 
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and evaporating it by the ſun : the juice of acacia ui 1:9: 
Germany 1s prepared from the) juice of ſloes by a fin 1 
lar proceſs. ueceſs 


2. That of hypociſtis, which is prepared like H me. 
above, from the fruits of this paraſitical plant. Too 
3. Opium, a medicine of great importance, the Muſt em 
ture of which ſhould be very well known. It 1 «fr acc 
tracted from the white poppy in Perſia, &c. Ll 1 
flows out by inciſions made in the green capſules of i often 


| plant, a white Juice, which is dried into brown tears; f infu; 


is the true opium. The opium which is commonly (o08W:b& anc 
is prepared by firſt ſoaking the capſules ; in water, W]Wich1y 
then ſqueezing them; this juice is dried, and forme od 
into flat circular cakes, covered with leaves, and mil ile 0] 
ed with a good deal of impurities. To purify it, 1 Wiebrated 
diſſolved by the help of heat, with as ſmall a quanti By w. 
of water as poſſible; the liquor is filtered or ſtrainel Meral pl 


ſtrong preſſure, and evaporated on a balneum mat 1c 
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ta sis the extract of opium. This ſubſtance contains 


ſaponaceous extract, a relin, a ſolid eſſential oil, an 


cond i, 101015 principle, which is poiſonous and narcotic, an 
pri gential falt, and a glutinous matter. As the odorous, 
tan iſonous, and narcotic principle! is often noxious, at- 


Called 
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water. 


empts have been made to obtain the extract of opium 
rithout that principle. M. Baume, who has exa- 
hined this medicine with much care, volatilized that. 
rinciple, together with the eſſential oil, and in conſe- 
uence of that ſeparated the reſin by digeſtion, for ſix 
nonths. Bucquet has diſcovered, that this extract may 
te obtained in ſuch a ſtate as to be ſedative, and not 
arcotic, by diſſolving opium in cold water, and eva- 
rating the ſolution in a balneum mariæ. Lorry, 
yho has made ſome very valuable experiments on this 
ntter, has diſcovered, that fermented opium affords 
y diſtillation a ſedative water which has no pol- 
MmMous qualities, and has preſcribed it with great 
uccels. He obſerves, that the odorous principle of 
his medicine cannot be deſtroyed by any proceſs, 

To obtain the extracts of dry ligneous plants, we 
uſt employ maceration, infuſion, 'or decoction in wa- 
er, according to the particular ſtate and nature of the 
patter from which the extract 1s defired ; maceration 
often ſufficient. Odorous plants can only be treated 
y infufion. Decoction carries off too much of their 
ubſtance, and ſeparates the reſinous part: it forms an 
lighly concentrated thick fluid, which becomes turbid 
y cooling. Infuſion will be ſufficient in any caſe. Such 
the opinion of the greateſt OY and the moſt ce- 
ebrated phyſicians. 

By water various products can be extracted from ſe- 
ral plants. Thus Juniper-berries afford with water 
mucilaginous extract; quinquina affords a ſapona- 
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ceous extract. which is obtained in ſmall trangy 


rent ſcales of a faline appearance, if the ſolution he 


evaporated in broad flat veſſels ; rhubarb affords in the 
ſame manner a gum-reſinous ſubſtance. 

The chemical extract, properly ſo called, or the fn 
ponaceous extract, ſeems to be a compound of oil nich 
fixed vegetable alkali. The extracts prepared in phar. 
macy are far from being all of the ſame nature; they 
are mixed with mucilage, eſſential alt, facchurine] juice 

and reſin. For this reaſon, Rouelle, with a view t 
throw new light on this part of medical chemiſtry, hy 


diſtinguiſhed them, as above mentioned, into three ge 


nera. But the pure extract, reckoned among the in- 
mediate principles of vegetables, is to be conſidered x 
a ſaponaceous compound poſſeſſed of peculiar proper 
ties. 

There are extracts prepared in the great way fot 
commerce by water. Such are, 

I. The juice of liquorice, which is s yellow by the 
firſt infuſion, and black by a powerful decoction. Thi 
black juice is burnt, and actually contains coal. Iti 
purified by melting it in water, filtering and evaporatin 
the ſolution, which is rendered aromatic by the additit 
of eſſential oil, of anniſeed, cinnamon, &c. 

2. The cachou, which is obtained in the Eaſt In 
dies from an infuſion of the feed of a certain palm: 
tree, called the areca. This ſolution is evaporatel 


and the matter obtained formed into broad cakes. Tit 
cachou is purified for medical purpoſes by ſolution il 
water and evaporation. 
like liquorice juice. 
Among the extracts Shih are prepared for media 


purpoſes, Rouelle has taken particular notice of that 
| mix 
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mixed with reſin, by the name of extracto-reſinous, or 
refino-extractive matter. | ; 
Extracta- refinous matter does not burn till after it be 
dried: it ſeems to contain more extract, properly ſo called, 
than reſin. Reſino-extractive matter burns much better 
than the former: it ſeems to contain a greater proportion 
* of reſin than of the extractive matter. This diſtinction 
proves theſe two ſpecies to be nothing but mixtures of 


ley extract in various proportions with a refinous principle. 
ce, They are not, therefore, extracts properly ſo called; 
1 and the name can be with propriety applied only to 


te ſaponaceous matter; which 1s therefore the ſub- 
WM tance whoſe properties we ought to examine. 

The pure extract differs from thoſe above-mention- 
ed. Taking all its properties together, we may con- 
fider it as a dry ſolid ſubſtance, of a brown red colour, 
tranſparent, not capable of burning by itſelf, but which 
exhales a good deal of ſmoke, and is found to contain 
more or leſs eſſential ſalt. Its taſte is almoſt always 
bitter, it affords by diſtillation an inſipid phlegm; ex- 
poſed to a moderate fire, the phlegm by degrees takes 
a colour, and becomes of an alkaline nature, which is 
obſerved of elaterium, the extract of borage, &c. The 
ammoniac of the product is formed by the heat: there 
paſſes, next, a little empyreumatic oil; the coal is 
light, contains potaſh, and almoſt always neutral ſalts, 
The extract, when expoſed to the air, acquires a kind 
of moulding all over its ſurface, and attracts moiſture ; 
and the ſalts mixed with it cryſtallize and ſeparate 
from the extractive part. They are often entirely al- 
tered and decompoſed on this occaſion. It diſſolves 
in water, and is then like a ſtrong infuſion. Acids de- 
compoſe this ſolution like ſoaps. Metallic ſolutions 
| ikewiſe precipitate it; and the ſubſtances are, on this 
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occaſion, mutually decompoſed. The chemical propes 
ties of the extract have not been farther examined: 


on account of theſe which it is known to poſſch 


it is, with good reaſon, conſidered as a. kind q 
ſoap. e c 
Extracts are employed in medicine as aperitives, di. 
cuſſives, diuretics, ſtomachics, and almoſt always wit 
great ſucceſs. hc oy 
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If the eſſential Salt: of Vegetables ; and of thoſe in 
particular which are analagoug to Mineral Salts. 


HE ſaline ſubſtances held in ſolution in the juices 
of plants, or in water in which they have been 
infuſed, are called their efential ſalts. They are ex- 
tracted by ſuffering theſe fluids to cool, after they 


have been evaporated to the confiſtency of a ſyrup. As 


theſe falts are impregnated with extracts and fat mat- 
ters, they need to be purified with lime and the white 
of eggs. When the ſalts are acid, lime muſt not be 
uſed, as it would neutralize them, but pure white clay 
in powder. After this firſt extraction they are ſtill very 
impure. They are diſſolved in diſtilled water, and re- 
peatedly cryſtallized till they become white. This pro- 
cels can be employed only on thoſe eſſential ſalts of vege- 
tables which are cryſtallizable; but there have been ſome 


vegetable ſalts diſcovered which are not cryſtallizable, and 


which, on account of their mixture or combination with 
other principles, cannot be extracted by ſuch a ſimple 


proceſs. In giving an account of the ſalts contained in 
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vegetables, or at leaſt obtained from them, we ſha 
diſtinguiſh them into the following ſix genera. 

The firſt genus comprehends all ſuch vegetable fat 
as are analogous to thoſe with which we are e acquaint. 
ed in the mineral kingdom. | 

The ſecond conſiſts of the pure acid ſalts of plant, 


rottei 
&c. 

mari 
del ir 
ful; 


rottel 


In the third we ſhall rank acid ſalts combined with: 4 212 
certain quantity of petal, under the generic name of _ 
acidulæ. "= 

To the fourth genus we may refer ſuch as are form. N 
ed by the action of the nitric acid on ſome vegetable "ci 
matter. | 

The fifth may contain ſuch as owe tide 6 to _ 
heat. 

Laſtly, Under the fixth we include vegetable acids 1 3 
produced by a particular fermentation. ant 

ſhow! 

Firſt Genus of Vegetable Salts. Salts analogous 1 cs 

thoſe of the Mineral Kingdom. 5 

+ BE plant: 

Tx firſt genus of the eſſential ſalts of vegetable 1a; 
comprehends neutral ſalts extracted from their juice I M. B 
by evaporation, which are analogous to thoſe of the hydre 
mineral kingdom. The principal ſpecies of thoſe ſalt is the 
are, 1. Fixed alkalis in combination with carbonic acid, Na 
which are obtained from almoſt all plants, by macerating cergni. 
them in acids, as has been ſhown by Margraaft and think 
Rouelle the younger; potaſn is moſt commonly ob- to th 
tained ; ſoda exiſts in ſome marine plants. 2, Sulphate thaw 
of potalh, in millefoil, in old borage, in aſtringent and tion. 
aromatic plants, in ſpurge flax, and in the mark dt plant: 
olives, 3. Sulphate of ſoda, from tamariſk, and ml lame 


0 
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&, 5. Muriate of potaſh, and muriate of ſoda, from 
marine plants. 6. Sulphate of lime, diſcovered by Mo- 
gel in rhubarb. Ie exiſtence of the laſt ſalt is doubt- 
ful; for Scheele ſuſpects that what Model took for ſul- 
phate of lime was only calcareous oxalate, or ſalt of 
ſorrel. | e 

By an accurate analyſis of a greater number of plants, 
many other ſalts might no doubt be found in vege- 
tables, reſembling mineral ſalts. It was alſo thought 
that ammoniacal carbonate exiſted ready formed in 


alts 
int. 


ts, 
tha 


e of 


rm. 


[ble 


| ſome cruciform plants; becauſe thoſe plants, when di- 


10 BY filled, afforded by the firſt impreſſion of the heat a 
phlegm, in which there was a little of this ſalt ſuſpend- 


i ed. The ancient chemiſts, on this account, called thoſe 
plants animal plants. But Rouelle the younger has 
ſhown, that the ſalt is not ready formed in the plant, 

: but is produced in conſequence of the reaction of the 

| principles of the plant occaſioned by heat. M. Baume 
has repreſented this volatile principle of cruciform 
plants, as being ncthing but ſulphur, The ammoniac 

Det obtained from thoſe plants has been fully proved by 

ice M. Berthollet, to proceed from the combination of the 

the hydrogenous part of the oil with the azote contained 
alt in the vegetable, | 

1d, Naturaliſts have been of different opinions con- 

aug cerning the mineral falts found in plants. Some 

and think the ſalts to be conveyed from the earth in- 

ob. to the vegetable by water, without alteration. O- 

a" WY thers think them to be formed by the act of vegeta- 

and tion. One thing certain is, that two very different 

6 plants, ſuch as borage and millefoil, growing on the 


lame ſoil, afford each its peculiar acid ; borage, nitre, 
3 * 


rotten wood. 4. Nitre, from borage, turnſole, tobacco, 
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other falt. If they ſhould be ſtill found to afford nitre 
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and millefoil, ſulphate of potaſh. This doubtful ye. 
{tion might be determined by a ſingle experiment; ꝙ 
which much has been ſaid, but which has never been 
performed with ſufficient exactneſs. The experiment 
is, to raiſe from a previouſly lixiviated earth plants af. 
fording a kind of ſalt, like nitre, and to water then 
with water impregnated with muriate of ſoda, or ſome 


and not muriate of ſoda, it might be inferred, that (alt | 
does not paſs from the earth into the plant unaltered, WW / 
but that the proper ſalt is formed in the plant by the . 
functions of vegetation. Whatever may be the reſul 

of this experiment, it will be proved, that a number of 

the ſalts which we examined in the mineral kingdom 

are immediately formed in vegetables. | 


I 
- Ia 
plants 


ſimple 
the ci 


c HA. 


Che 


lar cl 
that 0 
were t 


E M 


wa the ſecond. Griewa of Efſential Safer; | or af the pure A. 
e #4 alen, 


P the ſecoud genus of eſſential vegetable ſalts, we 
rank thoſe acids whith are entirely formed in 
plants, and are extracted from them pure by very 
ſimple proceſſes. There are five acids of this genus, 


te citric, the gallic, the malic, and the benzoic. 


1. Of the Citric Acid. 


E give the name of citric acid to the pure acid 
which Scheele obtained from lemon juice. 

_ Chemiſts formerly, without attending to the pecu- 

ilar characteriſtics of this acid juice, compared it to 

that of tartar; and at that period all vegetable acids 


were thought to be of the ſame nature. 8 have 
been 
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be no doubt entertained concerning its nature, M. de 


is eight times as ſtrong as before, a drachm of citrof 


been made to concentrate and purify the acid juice of 
the lemon and the orange, in order to preſerve then 
for long voyages. The juice of the former of thei 
fruits has ſuch an acid taſte, and produces ſuch an ef. 
fectual alteration on blue colours, that there can 


Juice. 
ſix g 
an oi 
acid, 
con 
Morveau has found the ſpecific gravity of this juice to ** 
be to that of diſtilled water as 1, 860 to r. C 
F 3 Fes | if 

When this juice is kept for ſome time, it acquires : 


; as : . ratior 
diſagreeable taſte, and is covered over with a mouldi. Roan 
neſs : this alteration is owing to its containing a confi. pods? 
derable proportion of mucilage, of which chemiſts have Jecan 


endeavoured to purify it. Before means were found WM than 
out by which that might be accompliſhed, it was pre. Jes 1 
ferved in glaſs bottles, and covered with oil. Some ae 
people propoſed to put ſand into the veſſels; other oxalic 
added a mineral acid; either of theſe proceſſes altered an an; 


the nature of the juice. The firſt was ſuperior to the Tin the 


other, but even with it, the juice, in the ſpace of a fey M. 
days, contracted a fart, oily, and diſagreeable taſte. WF ce; d 


M. Georgius in the year 1774, publiſhed, among the WM porati 


Acts of the Academy of Stockholm, a proceſs for con. the n 
centrating the acid juice of citrons, and rendering it of a c 
unalterable. He directs this juice to be kept for ſome WM centr: 
time in the cellar, in inverted bottles, in order to ſepa- WM bote 
rate from it a part of the mucilage, and to expoſe it toa WW fon h. 


cold 3 or 4 degrees under o in Reamur's thermometer; mains 

the aqueous part freezes, carrying with it, as would WF liquor 

appear, a portion of the mucilaginous matter: care WF Parate 

mult be taken, as the ice forms, to ſeparate the liquid i which 

from it; and the congelation muſt be carried on till the on th 

ice become acid. M. Georgius has found, that when by. | 
the juice is reduced to an eighth part of its bulk, and pon 

10 


Juice, 


Cer” 
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juice, concentrated by congelation, will ſaturate thirty- 
ix grains of potaſh, which would require to ſaturate it 
an ounce of the ſame juice before concentration. This 
acid, thus concentrated, 'may be employed for many 
A economical purpoſes. Dry lemonade is prepared by 
de mixing it with ſugar refined and reduced to powder, 
" in the proportion of one part to ſix. | 

Citron, or lemon juice, if expoſed ſoon after its prepa- 


1 ration to an atmoſphere above the temperature of 15 of 
di. Reaumur, depoſites a white ſemi-tranſparent, mucilagi- 
. nous matter, of a gelatinous conſiſtency: this juice, when 
* decanted and filtered, becomes leſs liable to alteration 
nd than before. The mucilaginous matter, when dried, 
re. does not diſſolve in boiling water: when treated with the 
me acid of nitre, it affords azotic gas, and is converted into 
ers oxalic acid : this is not a gummy mucilage, but bears 


red an analogy to the vegetable gluten, of which we ſpoke 
the in the article farina. | 

ew M. Dubuiſſon has preſerved citron juice by a pro- 
ſte, ceſs directly oppoſite to that of M. Georgius. On eva- 


the porating this juice by a moderate heat long continued, 


on. the mucilage becomes thick, and ſeparates in the form 
of a cruſt and glutinous flakes; the acid liquid is con- 
me WF centrated, and may be long kept in well ſtopped 
pa- bot les without being liable to alteration. M. Dubuiſ- 


0 1 ſon has obſerved, that the contact of the air which re- 


er; mains between the ſtopper and the ſurface of this acid 
ud liquor concentrated by evaporation, is ſufficient to ſe- 
are parate in a few weeks flakes of a white ſubſtance 


uid which he thinks to be glutinous, and which collecting 
the on the ſurface, form there an elaſtre confiſtent bo- 
hen WH dy. The acid is not ſenſibly altered during this ſepa- 
1nd ration, | | 


on Theſe are the ſeveral proceſſes which were propoſed 
ce, | 


and 
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preſerving citron juice. From them it appears indeed, 


doubt was ever ſuggeſted of that being the caſe, Stahl 


with alkalis, without obtaining permanent cryſtals from 
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= uſed, before Scheele's time, for purifying and 


that this acid has engaged the attention of chemiſt; 
but it was prepared only for the purpoſes of pharmaey; 
and ſo fully was every one perſuaded that its nature 
was the ſame with that of the acid of tartar, that ng 


had aſſerted, that lemon-juice, when ſaturated with the 
lobſter ſtone or with chalk, acquired the nature of yi. 
negar. Several chemiſts had attempted to combine it 


the combination, on account no doubt of the mucilage 
ſo plentifully mixed with it. M. de Morveau, how. | 


ever, informs us, that by faturating lemon-juice with The 
carbonate of potaſh, expoling the ſolution to the air, cone 
and filtering it ſeveral times, he obtained from it a fal 8 
cryſtallized i in ſmall opaque grains not liable to deli- mage 
quiate. ous pl 
Scheele, in Crell's Journal, in the year 1784, gare þydrog 

a proceſs for obtaining the acid of lemon very pure, ws 
{ſeparated from the mucilage and the extractive matter 700 a 
by which it is altered in the juice as preſſed from the = 
fruit, and in a concrete form. He firſt employed al- ce b 
1 74 to ſeparate the mucilage by coagulation, and did * 
not ſucceed; the liquor, when inſpiſſated, filtered, and _ 
evaporated, e He no cryſtals. He tried the proceß FS 
which he had ſeveral years before diſcovered for puti- C liffe 
fying the acid of tartar, and obtained the acid of le- * 
mon, pure and concreted. The proceſs is as follows: ſe in 
Saturate boiling lemon-juice with pulverized chalk 3 
The acid, forms with the lime a ſalt that is ſcarce ſo- N 1 
luble, and the mucilaginous and extractive ſubſtances 1 
remain diſſolved in the ſupernatant liquor; the preci ID 
pitate i is to be waſhed with luke warm water, till it ceale t "i 


deepen 
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[deepen in colour; it diflolves nearly as well as ſulphate 
or lime: it is then treated with as much ſulphuric a- 
wid as is requiſite to ſaturate the chalk, diluted in ten 


arts 
1 minutes. Afterwards it mult be cooled and filtered; 


ure the ſulphate of lime remeins on the filter; and the liquor 
*. affords by evaporation 2 concrete cryſtallized acid. In 


this operation, It is better, as Scheele has remarked, to 
aſe an exceſs of ſulphuric acid, than to leave a little 
lime not ſaturated: as this would prevent the ci- 
trie acid from cryſtallizing ; whereas, when there is 


rom W 3 ins i 
; Un exceſs of ſulphuric acid, it remains in the mother- 
age | . 
: Water. | 
ow. 


The citrie acid thus prepared is very pure and high- 
jy concentrated: its taſte is ſtrongly acid; it reddens 
all blue vegetable colours that are ſuſceptible of ſuch a 
hange. Fire decompoſes it, converting it into acidu- 
ous phlegm, gazeous carbonic acid, and carbonated 
bydrogenous gas: there remains in the retort a little 
dal: air effects no alteration en its cryſtals. It diſ- 
ves eaſily enough in water. The ſolution is decom- 
poled by an actual putrefaction, which indeed takes 
place but very flowly. With earths and alkalis it forms 
itrates of aluminous earth, barytes, magnelia, lime, 
botaſh, ſoda, and ammoniac; the propetties of which 
have not yet been examined, though they are known 
bo differ from all other neutral ſalts. The nitric acid 
ces not convert this, like ſeveral other vegetable a- 
ids, into oxalic acid : this appears indeed to be one 
of the moſt powerful of vegetable acids. It acts with 
he help of water on various metallic ſubſtances, chiefly 
on zinc, iron, copper, cc. | 

Bergman has repreſented its affinities in the follow- 
lg order; lime, barytes, magneſia, potaſh, ſoda, 
Yor, II. Rr am- 


of water; and the mixture is now boiled for a 
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ammoniac. M. de Breſſey of Dijon has an account 


its affinities ſomewhat different from this. Accordin 
to him, barytes holds the firſt place, lime the ſecond, 
and maznefia the third; the alkalis follow after theſe. 
appars from the reſearches of both, that this acid pre. 
fers the three alkaline earths to the alkalis then 


ſclves. 


The uſes of the acid of lemon are various With 
Water and ſugar it compoſes a very pleaſant drink 


known by the name of lemonade. It is uſed in me 


cine as cooling, temperating, antiſeptic, antiſcobulf 
tic, diuretic ;'it is eſpecially efficacious in corredin 


the acridity of the bile. It is ſometimes applied az 
gentle eſcharotic to ſcorbutic ulcers, eruptions of t 
itch, and ſpots on the ſkin. When concentrated | 


the proceſs of M. Georgius, or that of M. Dubul 
fon, it may be put up for long voyages by ſea; ad 


it is found of great utility on ſuch occaſions, 


$ II. Of the Gallic Acid. 


E give the name of gallic acid to that which 
extracted from the nut- gall which grows on a 

in conſequence of the puncture of an inſect. This { 
cid-is generally found, either in a greater or a ſmall 
quantity, in all ſour or aſtringent vegetable ſubſtance 
Such are oak, aſh, willow, and the barks of theſe t 
quinquina, ſimarouba, pomegranate, ſumac, torme 
tillo, the cypreſs nut, the ſtalk and leaves of the mal 
iris, of the ſtrawberry ſhrub, of the water lily, &c 
Chemiſtry formerly diſtinguiſhed this matter by" 
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ame of the aſtringent principle: and all that they knew , 
it was, that it poſſeſſed excluſively the property by 
hich its character was very diſtinctly marked, of pro- 
Incing black precipitates in ſolutions of iron in acids, 
nd thus making ink. Meſſrs Macquer, Monnet, 
-wis, Cartheuſer, and Goanetti, ſought to determitie 
experiments, in what manner this principle acts 
pon the metal. M. Monnet remarked, that nut-gall 
d aſtringent vegetable juices adted immediately on 
on, and gave it a black colour. M. Gioanneti ob- 
red, that the atramentarious precipitate or feoulum 
Fas not ſubject to the attraction of the magnet, and 
hat iron therefore did not exiſt in the precipitate in a 
Petallic ſtate, as had been before thought. Thele 
bſervations might lead to the concluſion, that the a- 
tringent principle of nut-gall muſt be an acid, or at 
caſt performed the part of an acid in chemical opera- 
ons. The Academicians of Dijon were, however, the 
irſt after theſe writers, who diſtinguiſhed, in their ex- 
eriments, the aſtringent principle to be an acid, 
[heſe philoſophers have ſhown, I. That the products 
f diſtilled nut-gall become black with the ſolution of 
ulphate of iron. 2. That an ounce of this ſubſtance 
ommunicates to cold water a tincture, from which 3+ 
o achms of extract are obtained by evaporation. 3. That - 
his infuſion reddens turnſol and blue paper. 4. That 
he ſame principle is ſoluble in oils, alcohol, and - 
her. 5. That acids diſſolve without altering it, and 
virthout depriving it of the property of producing 
black precipitate of iron. 6. That its ſolution in 
rater precipitates alkaline ſulphures. 7. That it en- 
rely decompoſes all ſolutions of metals, and com- 
unicates a colour to the oxides by combining with 
em. 8. Laſtly, That it directly diſſolves iron, and pre- 
N12 cipitates 
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| cipitates filver and gold, after ſeparating them frog 
their ſolvents. 

Such are the important facts concerning this (yh. 
ſtance, which have been communicated to the world 
by the Academicians of Dijon. Several of them ha 
indeed been before obſerved by different chemiſt 
but none had before aſcertained the acidity of the prin 
eiple. 

Since, they communicated theſe obſervations to the 
world, Scheele has not only obſerved, that all ou, 
aſtringent plants exhibit marks of acidity, but has di 
covered and deſcribed a proceſs for obtaining this y 
getable acid pure and cryſtallized. 

Upon a pound of nut-gall in powder, pour 

ounds of diſtilled water; leave this mixture to mac 
rate for the ſpace of fifteen days, in the temperatured 
from 16 to 20 degrees; then filtrate the liquor, an 
put it in a ſtone pot, or a large capſule of glaſs; ſulk 
it to evaporate ſlowly in the air; a mouldineſs, and! 
thick and ſeemingly glutinous pellicle is then fom 
ed upon it: mucilaginous flakes are firſt precipitatil 
in great abundance; the ſolution has no longer a vey 
aſtringent taſte, but is more ſenſibly acid than befor 
After it has been two or three months expoſed to tl 


air, there is obſerved on the ſides of the veſſels, and a 
hering to them, a brown plate, covered with granulatd 
cryſtals, ſparkling, and of a yellowiſh grey colaut 


the ſame cryſtals exiſt likewiſe in great abundance d 
the under fide of the thick pellicle which covers the! 
quor : the liquor muſt now be decanted off; and bt 


alcohol is poured on the flaky ſediment, the pellich 


and the cryftalline cruſt : this ſolvent takes up all th 
cryſtallized ſalt, but affects not the mucilage. Tit 


ſpirituous ſolution is then evaporated, and the gallic 


0 | 


cid 


ſtals 


brill 

1 
ſour 
phat 
blacl 
tint 
ſwel! 
and 
diffic 
It is 
in th 
deco! 
rates 
carb 
entire 


ſenſib 
ficaci, 
ſuffici 
diff! 
weigh 

Th 
thy ar 
heat. 

Wy 


tuble_. 
bf the 


ery r 


Of the Gallic Acid. 1 


cid is obtained from it pure, in {mall granulated cry- 
ſtals, of a grey colour, inclining a little to yellow, and 
brilliant. 

The gallic acid thus purified has a taſte ſomewhat 
four and aſtringent. It produces in ſolutions of ſul- 
phate, and of other ſalts, of iron a very fine and brilliant 
black precipitate: it gives a high red colour to the 
tincture of turnſol; when heated in contact with air, it 
ſwells atid kindles, diffuſing an agreeable enough ſmell, 
and leaves a coal, the incineration of which is very 
difficult: when diſtilled by a moderate fire, a part of 
it is diſſolved in the water of its cryſtals, and aſcends 
in that ſtate ; another part is ſublimed, without being 
decompoſed, in ſmall ſilky cryſtals; a ſtrong fire ſepa- 
fates from it ſome drops of oil, carbonic acid gas, and 
carbonated hydrogenous gas. Nut-gall, when diſtilled 
entire, affords a ſmall portion of concrete ſalt, reſem- 
bling the ſublimated gallic acid. 

The gallic acid requires 24 parts of cold water to 
diſſolve it; of boiling water only three parts. Repeat- 
ed ſolution and cryſtallization do not whiten it in a 
ſenſible manner. Alcohol diffolves it much more ef- 
icaciouſly : four parts of this liquid, when cold, are 
ſufficient to diffolve one of gallic acid; when boiling, it 
diſlolves a quantity of the acid equal to itfelf in 
weight. 

This acid diſengages the carbonic acid from ear- 
ty and alkaline baſes, when its action is aſſiſted by 
heat. 

With barytes, magneſia, and lime, it forms ſalts ſo- 
Wuble in water, and eſpecially when there is an exceſs 
bt the baſe. Potaſh, ſoda, and ammoniac, combine 
ery readily with it, forming gallates, the properties 
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Of the Gallic Acid. 


of which are hitherto unknown. The nitric conyem 
the gallic_ into oxalic acid. | 

The gallic acid precipitates vale] in a drown Powder, 
and cauſes a part of the metal to appear on the ſurfice 
of its ſolution in a brilliant metallic pellicle. In the ſo 


630 


lution of ſilver it produces a brown precipitate; and 


. ſoon after the precipitation, a plate of reduced file 
appears on the ſurface of the liquor. From mercury 
it produces an orange yellow precipitate; from coppe 
a brown precipitate; from iron a beautiful gliſter. 
ring black precipitate; from biſmuth a citron ye. 
low precipitate. Solutions of platina, zinc, tin, co. 
balt, and manganeſe, ſuffer no alteration from thi 
acid, | 

ouch are the properties which Scheele allows to the 
gallic acid prepared by his proceſs. They are ſuff. 
cient to intitle it to the character of a peculiar acid, 
diſtin from all others. Its intimate nature, and the 
proportion of its principles, have not yet been aſcertain- 
ed. M. de Morveau obtained from it a reſin which he 
thinks to be the acidifiable baſe ; by the union of which 
with oxigene the acid 1s formed. | 

The uſe of nut-gall for dyeing black is well enough 
known: we ſhall only add to what we have already 


{aid of it in the article of iron, that when the pur 


gallic acid is uſed in the preparation of ink, tht 
ink is very beautiful and voy black, and remains long 
unaltered. 
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III. of the Malic Acid, or the Acid of Apples. 


he (0- 
; and E give the name of malic ery to a peculiar vege- 
lilver table acid which Scheele extracted from the juice 


reury of various fruits, and of which he found apples to con- 
opper Wtain a conſiderable quantity. 
liter. This acid is obtained by ſqueezing the j juice from 


1 yel- 
1, co. 


n this 


ſour apples, ſaturating it with potaſh, and mixing the 
liquor with a ſolution of acetite or ſugar of lead. A 
double decompoſition is thus effected; the acetous acid 
combines with the potaſh, and the malic with the oxide 
of lead; the malated lead is precipitated; that precipi- 
tate is waſned; and, and on its being treated with ſul- 
phuric acid, ſulphate of lead is produced, and the 
malic acid ſwims above. A ſufficient quantity of ſul- 
phuric acid muſt be poured in to diffolve all the 
malate of lead ; which, when 1t takes place, will be 
known from the taſte of the ſupernatant liquor. 

The following are the properties of this acid. It cannot 


to the 

ſuff. 

acid, 
id the 
rtain- 
ch he 
which 


zougb be obtained in a concrete form; with the three alkalis 
ready Wi it forms deliqueſcent neutral falts ; with lime it produ- 
pur i ces a ſalt that affords ſmall irregular cryſtals, ſoluble in 


;, the 
ö long 


C boiling water, in vinegar, and in the malic acid itſelf ; 
with aluminous earth a ſalt that is ſcarce ſoluble ; with 
magneſia, a deliquieſcent ſalt. It diſſolves iron, and 
the ſolution is brown and not ſuſceptible of cryſtalliza- 
(10 tion; it diſſolves zinc readily, and produces with it a 
it into oxalic acid; it precipitates nitrate of mercury, 
lead, ſilver, and gold, in a metallic ſtate: calcareous 


malate decompoſes ammoniacal citrate, forming in con- 
1 fliequence 


falt in very beautiful cryſtals : the nitric acid changes 
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A ne 
quor 
diſſol 
tion 
of le 


fequence of the decompoſition calcareous citrate: x 

ſoluble in boiling water or in vegetable acids, 1 
ſolution of calcareous malate in water is preci * 
by alcohol; laſtly, the malic acid is ſpeedily 45 . 
ed by fire, Which changes it into carbonic acid: M 
carbonic acid thus formed, ſaturates. in part the baſ | 
of the malates decompoſed by heat. Such are the a | 
4nd which form the peculiar character of ti a. 
cid. | 


Scheele found it almoſt pure, or mixed with a lu 5 
-citric acid, in the juice of apples, of the barberry, of al. 
der twigs, of the ſloe thorn, of the ſorb tree Ap | 

the plum tree; in gooſeberries, cherries, rods Sg 
ries, ratp- berries, &c. Laſtiy, He ns it from ; 
ſugar by the nitric acid; and M. de Morveau re. _ 
marks, that the malic is diſcovered beet the ox. 12 
lie. phar 
When ſour fruits contain both citric and —_ acid, eee, 
the following 1 is Scheele's proceſs for ſeparating them 22 
in order to obtain the latter pure. The juice of a wn 
berries ſaturated with chalk affords calcareous citrate gy 
which, being inſoluble, 1s precipitated; the ſapernatun 5 
liquor holds in ſolution the calcareous malate, which = 
is ſeparated by - alcohol ; but as it is ſtill in Union _ 
with a mucilage, Sane: has had recourie to anothe f f 
means for obtaining it pure. He evaporated the juice oh 
of gooſeberries to the confiſtency of ſyrup ; upon this to 
ſyrup he poured alcohol, which diſſolved the acids with. 5 © 
out affecting the mucilage ; he then filtrated the folu- no 
tion to ſeparate the mucilage; after the filtration of a . 
the liquor, he evaporated the alcohol; the acids he ſ- tract 
turated with chalk. The citric acid, 8 with the yanil 
chalk, was, of conſequence, depoſited in calcareous ei- tity ; 
ter, 


trate; and the calcareous malate remained in ſolution 


n 

1 quor; and Scheele then obtained the malic acid by 
el 1 difolving this falt in water, precipitating the ſolu- 
roy tion by acetite of lead, and decompoſing the malate 
the of lead by the ſulphuric acid; the malic acid was: 
aſes 


then found en in the Pres mn 


$1V. Of the Benzoic Acid, or the Acid of Benzoin, 


INE the days of Blaiſe de Vigenere, who wrote in 

the beginning of the laſt century, benzoin has been 
known to afford, by diſtillation, an acid ſalt cryſtallized 
in ſtrong ſmelling needles, of an acrid taſte, which in 
pharmacy are called flowers of benzoin, Chemiſts for- 
merly thought this to be a particular modification of a 
mineral acid; but its diſtinctive properties are now ſo 
well known, chat we can no longer doubt of its being a 
peculiar vegetable acid. 

This acid is found to exiſt in benzoin, balm of Peru 
and Tolu, ſtrorax, liquidambar, and vanilla around 

which it is cryſtallized. Scheele has found it likewiſe 
in the ſugar of milk and the extract of urine. It will 


proceſs which was formerly employed to obtain it, con- 
liſted in ſublimation by a moderate fire. Geoffroy diſ- 
covered in the year 1738, that. it might be extracted 
by water, and that the ſaline ſubſtance was fully form- 
ed as it exiſted in benzoin ; by the ſame proceſs I ex- 
tracted it from Peruvian balm. ſtorax, and the huſks of 


the i vanilla. But this proceſs affords only a ſmall quan- 
er tity; for the reſin of benzoin, not mixing with the wa- 
100. 


ter, covers and preſerves a great part of the acid ſalt. 
4 Scheele, 


of the Benzoic. Acid; 5 FER, 
A new addition of alcohol precipitated * „ 


be ſhown under the article of Benzoin, that the ſimple 
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in powder, and ſhowed that acid to have been united 


Scheele. in the year 1776, gave, in the Memoin of 
Stockholm, ſome important obſervations on the benzaic. 
acid; from 96 parts of benzoin he obtained, by ſub. 
Iimation, between 9 and 10 parts of this ſublimated 
ſalt, which was very far from what Spielman aſſerted 
that he obtained, namely, a fourth part of the benzun 
ſubmitted to diſtillation : it appears that the chemiſt of 
Straſburg had taken acid of benzoin mixed with em- 
pyreumatic oil for pure acid, Scheele, having redu- 
ced benzoin to powder and mixed it with chalk, boiled 
upon it a quantity of water, and then filtrated the li. 
quor, which afforded no falt by cooling: ſulphuric 
acid, poured into this liquor, ſeparated the benzoic acid 


with a baſe of chalk, with which it fqrmed a neutral 


falt ſoluble i in water: the quantity of concrete acid, filter 
however, precipitated by this proceſs was not more Wl gye « 
confiderable than that which is obtained by ſimple lixi- filtra 
viation. Scheele thought that a greater quantity might ed; 
be obtained by employing a matter capable of acting on In th 
the reſin, and facilitating the ſeparation. of the {alt form 
Potaſh did not ſerve his purpoſe ; the reſin again col. 3 
lected on the ſurface of the liquor in a thick te. has ft 
nacious oil, on which account he could not expect whic 
the acid to'be entirely ſeparated. With quicklime he acid; 
was more ſucceſsful: According to him it is to be applied I 
in the following manner. Take four ounces, of quick- pora 
lime; flake it with 12 ounces of water; ad. eight folut 
pounds more when the ebullition ceaſes; mix {ix eue 
ounces of this water with a pound of benzoin i in pon. 905 
der; theſe ſubſtances need to be well ſtirred, in order Bats 
that they may mix properly; pour in by degrees the R 
remaining part of the lime- water; when the lime - water Sche 
is thus gradually poured in, it hinders the benzoin from from 


3 = col- 
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collecting into a maſs: this liquor muſt next be heated 
for half an hour by a moderate fire, and conſtantly 
ſtirred: it is then taken off the fire, and ſuffered to 
ſettle for ſeveral hours together: the clarified liquor is 
now decanted off; eight pounds of tartar are poured 
upon the reſidue; it is boiled for half an hour, and then 
mixed with the clarified liquor before poured off from 
it ; the operation 1s finiſhed by putting the refidue up- 
on a filter, and pouring hot water upon it. Theſe lix- 
via are next reduced all to two pounds by evaporation; 
a little reſin is ſeparated : when the evaporated liquor 
is cooled, a quantity of muriatic acid is dropped upon 
it, till it ceaſe to produce a.precipitate, and the liquor 
take a diſcernible acid taſte: the ſalt of benzoin is then 
precipitated 1 in powder. It is to be edulcorated on the 
filter: when it is wanted in cryſtals, it is diſſolved in 
five or fix times its weight of boiling water; it is then 
filtrated through a cloth, and the ſolution ſlowly cool- 
ed; the ſalt is depoſited in oblong compreſſed priſms. 
In this proceſs the lime abſorbs the benzoic acid, and 
forms with it calcareous benzoate, which is very ſo- 
luble; and the reſin is ſeparated from that falt, which 
has but very little affinity with it. The muriatic acid 
which attracts lime with more force than the benzoic 
acid, ſeizes that earth, and ſeparates the vegetable a- 
cid. The liquor, when reduced to two pounds by eva- 
poration, is no longer ſafficient to maintain the acid in 
ſolution, and it is therefore almoſt all depoſited. Cal- 
careous benzoate has not the ſmell of benzoin ; but as 
ſoon as the benzoin is ſeparated by the muria- 
tic acid, it takes that lively ſmell which is pecu- 
liar to this balſamic ſubſtance. By this proceſs 
Scheele obtained 12 or 14 drachms of benzoic acid 


from the pound of benzoin ; whereas ſublimation” 


' affords 
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affords-only-g or 10. He farther. informs us, that t 
purification of this ſalt by hot water and by cryſtallia 
tion, cauſes a great quantity of it to be loſt, and is y 
no means neceſſary to prepare it for pharmaceuticd 
Purpoſes. In fact, this ſalt, when properly cryſtul 
-lized, is very difficult to be reduced to powder; and the 
deſign of the purification is to ſeparate only about tus 
grains of reſin from the pound of benzoin. Laſtly, he 
remarks, that the filtration of this acid diſſolved in wa. 
ter, can be effected only through a linen cloth. The fat 
being ſeparated quickly, as the liquor cools, ſtops uy 
the pores of Page ſo that the filtration cannot take 
place. Af 

Since: theſe experiments of Scheele's were walt 
known to the world, M. Lichtenſtein. has publiſhed in 
Germany ſome obſervations on the benzoic acid; in 
which he aſſerts, that ſublimation affords more of thi 
acid than. the proceſs by lime water : but I agree with 
Scheele and Morveau, in e that this can be ſaid 
only of the purified acid. 

The purified benzoic acid has a taſte ſomewhat ſour, 
pungent, hot, and acrid ; its ſmell is only a little aro- 
matic; it communicates an high red colour to the finc- 
dest turnſol. 570 

„Heat, while it volatilizes this acid, increaſes its bull 
ating. When expoſed in a filver ladle to the i 
heat produced by the blow-pipe, it becomes liquid, as 
has' been obſerved by M. Lichtenſtein, and evaporates 
without inflammation, When ſuffered to cool, it forms 
a ſolid cruſt, which exhibits on its ſurface ſome marks 
of cryſtallization. in divergent radii. It does not burn 
with flame, unlefs when in contact with bodies that are 
burning with a ſtrong flame. — coal 225 ſubl⸗ 
mates it rapidly. "Ty 


— — NE ET — 


* 


Of the Benzoic Acid, 637 


Air appears to have no power of acting on this acid; 
for after being preſerved 20 years in a glaſs veſſel, a 
quantity of it was ſtill very pure, and had loſt nothing 
of its weight: it loſes its ſmell indeed; but that it re- 
gains by heat. 1 

The benzoic acid is ſcarce ſoluble in cold water. It 
appears from the experiments of Mefirs Wenzel and 
Lichtenſtein, that 480 grains of cold water diſſolve no 
more than one grain of this acid; but the ſame quantity 
of boiling water diſſolves 20 grains of it; 19 of which 
are ſeparated by cooling. Bergman ſays, that boiling 
water diffolves of its own weight, and that water of 
a moderate temperature diſſolves nearly 2c part. 

The benzoic acid combines with all earthy and al- 
kaline baſes, forming with them benzoates of aluminous 
earth, barytes, magneſia, lime, potaſh, ſoda, and am- 
moniac. We know not the particular characteriſtie 
properties of each of theſe combinations, nor the diffe- 
rent aflinities of the acid with each of theſe baſes. M. 
Lichtenſtein aſſerts, that it prefers the fixed alkalis, and 
even ammoniac, to aluminous, magneſian, or calcareous, 
earth; but a great many more experiments are neceſ- 
tary to determine exactly the order of theſe affinities: 
And theſe are the more neceſſary, becauſe Bergman has 
given a different account of them. According to him, 
iime ſeparates the alkaline baſes, and barytes ſeparates 
lime: it diſengages carbonic acid from all of theſe 
baſes. | . 

The concentrated ſulphuric acid diſſolves it eaſily 
without either noiſe or heat, according to the ſame 


chemiſt; but paſſes in conſequence of effecting this ſo- 


lution into the ſtate of ſulphureous acid; the benzoic 
acid may be ſeparated from it unaltered by water. 
The nitric acid likewiſe diſſolves it, and gives it up 
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Morveau has cauſed theſe two bodies to re- act on each 


wn 


Of the Benzoic Acid. 


in the ſame manner to water without 1 M. de 


other with additional force by the application of heat. 
The nitrous gas was not diſengaged till the end of the 


operation; and the benzoic acid was ſeparafed without 
Tofs, and without alteration. M. Hermſtadt, however, 


fays, that when the concentrated nitrous acid is employ. 


ed, the benzoic acid becomes fluid, and more fixed in 


its nature, and loſes the characteriſtics of the tartareous 


or oxalic acid; but new reſearches are neceſſary to e. 


ſtabliſn the truth of this reſult, to which little confi- 
dence can at preſent be given. That which appears to 


be moſt certain concerning this acid is, that it differs in 


its nature and properties from all other vegetable acids, 
and retains in it an eſſential oil, to which it owes its 
ſmell, volatility, combuſtibility, and ſolubility, in alco- 
hot. 


mom — EE ns * 
2 wt a * 


U Vegetable Acids, partly faturaccd with Potaſh, and 
of the . Acids pure. 


px the fourth chapter, we mentioned a particular 
elaſs of vegetable acids; which, we ſaid, were 
in part combined with potaſh. We know of two acids 
of this charaQer, the acid of tartar, and the acid of 
ſorrel. We call theſe acids which are partly neutra- 
lized, acidule; the one is the tartarequs, the orgy the 
oxalic, | | 


( I. Of the Tartareous Acidula, or Tartar, and of the 
pure Tartareous Acid. 


THE tartar fold in the ſhops is an eſſential acid ſalt 

combined with a portion of potaſh and of oil, 
which is depoſited on the fides of hogſheads contain- 
ing wine, during the inſenſible fermentation of the 


wine. It is not, as ſome chemiſts have thought, a pro- 
duct 
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| duct of vinous fermentation; for Rouelle the younger 
has found it fully formed in muſt and in verjuice. 


Many other chemiſts have ſince found it fully formed 
in various fruits. 

It is in the form of nn plates, arranged in ftrata, 
often full of brilliant cryſtals, and of an acid vinous 
taſte. It is diſtinguiſhed into white and red tartar; the 
latter of which differs from the former only in con- 
taining a greater quantity of colquring extradtive 


Matter. 


Crude tartar, when expoſed to fire in cloſe veſſelz 


affords a reddiſh acid phlegm, an oil that is at firſt 


light, but afterwards ponderous, coloured, and empy. 
reumatic, a little ammoniac, and a great quantity of 
carbonic acid, which Hales, Boerhaave, and many o- 
ther chemiſts have taken for air. There remains a coal 
which contains a good deal of carbonate of potaſn, and 
is eaſily incinerated. By the combuſtion and incinera- 
tion of tartar, fixed alkali is obtained in a ſtate of con. 
fiderable purity. For this end, the tartar reduced to 
powder is put into rolls of paper ſteeyed in water; they 
are then put into a furnace between two layers of coal; 
the coal is kindled, and the tartar is then burnt and 
calcined : when the fire is extinguiſhed, the rolls are 
taken out, and are found to retain their form; the 
matter which they contain is lixiviated with cold diſtil- 
led water: This lixivium is filtered, and evaporated to 


- a pellicle; it is ſuffered to cool, in order to ſeparate 


from it the ſulphate of potaſh, which is formed by 
reſt; the water is decanted from above this ſalt, and it 
is evaporated and cryſtallized anew, till it ceaſe to 
yield ſulphate of potaſh ; it is then evaporated to dry- 
neſs, and by this means affords potaſh, partly cauſtic 


and partly combined with carbonic acid. 


It 
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TY is very difficult to diſſolve tartar in water; for an 
ounce of water, 65 degrees above the | freezing point, 
diſſolves only four grains of tartar. As it contains a 
good deal of oily colouring matter, it is purified by ſo- 
lution and cryſtallization at Aniane and Calviſſon, in 
the neighbourhodd of Montpelier. Doctor Fizes favour- 


ed the public with an account of this purification, in a 


Memoir printed among the Memoirs of the Academy 


| for the year 1725. 
The tartar is boiled in water; the boiling ſolution is 


filtrated; as it eools it bees turbid, and depoſites 


irregular cryſtals, which form a paſte. This paſte is 
boiled in copper veſlels with water, in which there is a 
mixture of clayey earth, which comes from the village 
of Merviel, two leagues diſtant from Montpelier. A 
froth gathers on the ſurface of the liquor, which is care- 
fully ſkimmed off, and is ſucceeded by a ſaline pellicle. 
The fire is then abated; and the pellicle being broken, 
mixes with the cryſtals which are precipitated from 
the ſolution : theſe cryſtals are waſhed with water, to 
purify them entirely from a mixture of earth with 
which they are contaminated, and fold under the name 
of cream or cry/tals of tartar ; the only difference be- 
tween the cream and the cryſtals being, that the cream 


is cryſtallized on the ſurface, whereas the cryſtals are 


depoſited at the bottom of the liquor. The white clay 
appears to ſerve the purpoſe of ſeparating from the tar- 
tar the ſuperfluous oily and extractive matter, which it 
contains, 


At Venice, tartar is purified in a way ſomewhat diſſe- 


rent from this, according to M. Deſmaret's account. The 
fr is reduced to powder, and diſſolved in boiling water; 
it is ſuffered to depoſite any impure matters which it 
contains ; and theſe are carefully taken out: the liquor 

Vol. II. 81 | then 
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then affords cryſtals by reſt and cooling. Theſe ery. 

ſtals are again diflolved in water, which is expoſed t 
a gentle heat: when this new ſolution is heated to e. 

bullition, beaten whites of eggs and aſhes, previouſly 
| paſſed through a ſieve, are put into it. This mixture of 
aſnes is repeated 14 or 15 times; the ſcum Produced 
by the efferveſcence of the liquor | is taken off; and it is 
then ſuffered to ſettle. A pretty white pellicle, and f 
line cryſtals of the ſame colour, are ſoon formed: the 
water 1s then decanted off, and the ſalt dried. By thi 
method the nature of the tartareoùs acidulum is in 
ſome degree altered, and a part of it is changed into tar. 
tarite of potaſh. The cream of tartar, or purified tartar 
of Montpelier, muſt be the ſubject of our examination, 
in order that we may underſtand the nature of the pure 
tartareous acidulum. 

The tartareous acidulum, when very pure, is cryſtal. 
Iized, but in an irregular manner. Its taſte is ſour, 
and not ſo vinous as that of crude tartar. When it ö 
put on a burning coal, it diffuſes a good deal of ſmoke 
of a pungent empyreumatic ſmell; and becomes black 
and carbonaceous. When this ſubſtance is ſubmitted 
to diſtillation in an earthen retort, with a balloon ter- 
minating 1n a tube, entering a bell-glaſs full of water, 
it affords, if the fire be gradually applied to it,: 
phlegm, which is at firſt a little coloured, and ſome- 
what acid : there paſles after this an acid which 1 
ſtronger and of a deeper colour; an oil which by degrees 
acquires colour and conſiſtency, and has an empyreu- 
matic ſmell; ammomacal car onate; and a large quan- 
tity of carbonic acid. In the retort there remains 4 
good deal of coal, which, when lixiviated without incine 
ration, aftords a large proportion of potaſh. All of theſe 


products may be rectified by a new diſtillation at a mo- 
derate 
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| detate fire. The phlegm paſſes almoſt colourleſs; the 


vil, by this rectification, becomes very white and vo- 
latile; the ammoniac is in part combined with the 
acid, and can only be obtained ſeparate and pure by 
diſtilling the laſt portions of the phlegm with an addi- 
tion of potaſh. With reſpect to the coal; the potaſh 
which it contains is not produced in the courſe of the 
operation, as has been thought by {ome chemiſts not 
well acquainted with the nature of cream of tartar ; 


but exiſts in it ready formed before the operation. The 


production of the ammoniac is owing to the re- action 


of this alkali on the oil. A ſtill greater quantity of the 


volatile ſalt may be obtained by diſtilling the oil ob- 
tained from the tartareous acidulum upon the coal 
which it leaves, when analyſed in the retort. The 
proximate cauſe of the formation of the ammoniac is the 


| combination of the azote of the potaſh with the hydro- 
gene diſengaged from the oil. 


The tartareous acidulum ſuffers no alteration from 


air. It diflolves in twenty-eight parts of boiling wa- 


ter, and cryitallizes by cooling, but in a very confuſed 
manner. There is a certain quantity of earth ſeparated 
from the ſolution of this ſalt, which, no doubt; is a 
part of the carth that was employed to purity it. 'This 
ſolution reddens the tincture of turnſol, and has an a- 
eid taſte, When left expoſed to the air, it becomes 
turbid, and, after ſome time, depoſites mucilaginous 
flakes: the acid is then decompoſed, and the liquor is, 

after this, found to contain nothing but carbonate of 
potaſh. M. de Machy was the firſt who obſerved this 
decompoſition. Meſſrs Spielman and Corvinus likewiſe 
attended to it; but M. Berthollet has obſerved it with 
lull greater accuracy than any former philoſopher. He 
has obſerved, that two ounces of tartareous acidulum re- 
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quire 18 months before they can be entirely decomps. 
ſed; that theſe two ounces will afford, in that time, 6 
drachms of carbonate of potaſh, ſtill oily, and mixel 
with a ſmall quantity of carbonaceous matter; and that 
therefore, the quantity-of alkali obtained by this meay 
from the tartareous acidulum is preciſely the ſane 
- which it would afford by combuſtion and calcinatiol. 
The alkaline reſidue which remains after the diftill. 
tion of this acidulum, and this ſpontaneous decomye. 
ſition, prove, therefore, that it contains a proportia 
of potaſh, nearly equal to one-fourth of its weight, 
We know nothing of the action of filiceous, and very 
little of the action of aluminous, earth and barytes on the 


tartareous acidulum. Thechemiſts of the Academy of Di 5 
8 | 5 . 5 the « 
Jon have obſerved, that magnefia forms with this acidu. 905 
lum a ſoluble ſalt, liable to be decompoſed by fixed al. 3 
kali; the ſolution of which affords, by evaporation, in the 4 


open air, ſmall priſmatic radiated cryſtals. When expo Wl alla 
ſed to fire, this tartarited magneſia emits bubbles, and i 


: ; hou 
converted into a light coal. M. Poulletier de la Salle — 
obtained from this combination a gelatinous maſs, per- tern 
fectly like a mucilage. Theſe phænomena depend on born 
the particular ſtate of the tartareous acidulum, which bart 
is in part faturated in this acidulated vegetable . WW ,:., 
cid. ; ; | heat 
A number of chemiſts have given very good de- f 

A. 1 | : . in a 
ſcriptions of the manner in which lime and chalk at- 

. 1 80⁰ 
fect the tartareous acidulum. When chalk is caſt into Lo 
a ſolution of this acidulum, an efferveſcence takes place, the 
owing to the diſengagement of the carbonic acid, and Ko 
a very copious precipitate is formed; the precipitate 1s 5 
a combination of lime with the tartareous acidulum. ih 


The ſupernatant liquor contains a neutral ſalt ready Th 


formed in the acidulum, or cream of tartar, which 
| confilts 
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mixed 
d that 


ennfifts of the pure acid in union with potaſh : This 
Galt, as we will hereafter ſee, has been improperly call- 
ed ſoluble tartar. We are indebted to Rouelle the 
younger for this analyſis of the tartareous acidulum by 


* chalk. It proves, 1. That this ſubſtance conſiſts of 
aue i n exceſs of oily acid, and a certain quantity of the 
dcn ame acid, united with potaſh in the ſtate of a neutral 
wy ſalt, 2. That the combination of the tartareous acid 
pd. A with lime, forms a neutral ſalt which is ſcarcely ſo- 
1 " luble. M. Prouſt has diſcovered, that calcareous tar- 
_ tarite, diſtilled in a retort, leaves a reſidue that takes 

tre in the air like the pyrophorus. 
2” = The tartareous acidulum very readily combines with 
whe the different alkalis. Put into a folution of carbonate of 


potath a quantity of tartareous acidulum in powder; a 
lively efferveſcence is produced by the diſengagement 
of the carbonic acid: let acidulum be added till the 
alkali be ſaturated ; after boiling this liquor for half an 
hour, filtrate it, evaporate the filtrated liquor to a pel- 
licle, and ſuffer it to cool flowly ; oblong ſquare cryſtals, 
terminating flopewiſe at two of their extremities, will be 
formed. This ſalt has been called vegetable ſalt, ſoluble 
tartar, tartarized tartar ; but it ought to be called tarta- 
rite of potaſb. Its taſte is bitter; when expoſed to a ſtrong 
heat, it becomes carbonaceous : it may be decompoſed 
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de- : | ; : 
«of in a retqrt ; and it then affords an acid phlegm, oil, a 
* good deal of carbonic acid, and a little ammoniacal car- 
| bonate. It attracts, in ſome degree, the moiſture of 
ace, 
the atmoſphere. It diffolves in four parts of water 
and 55 a REES 
| heated to the temperature of 40%. This ſolution is de- 
te 1s . i . | 
= compoſed of itſelf in a few months; and it then leaves 
ady tartareous acidulum in combination with carbonic acid. 
lch The mineral acids decompoſe it, and precipitate the 
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tartareous acidulum. It is alſo decompoſed by wol 
metallic ſolutions. 

The tartareous acidulum, combined with ſulphur, 
forms the /alt of Seignette, who was an apothecary d 
Rochelle, and the firſt that made up this combination; 

we give it the name of tartarite of ſoda. To prepar 
it, put 20 ounces of the acidulum of tartar into four 
pounds of boiling water; add by degrees very pure 
cryſtallized carbonate of ſoda, till the acidulum be fi. 
turated-; that is, till the addition of the alkaline fal 
no longer produce any efferveſcence. 'This combing. 
tion renders the tartareous acidulum foluble, Evapo. 
rate the liquor almoſt to the conſiſtency of ſyrup; and 
you then obtain from it by cooling very beautiful and 
regular cryſtals, often of a conſiderable ſize. Theſe 
are priſms with ſix, eight, or ten, unequal ſides, with 
their extremities truncated at right angles. Theſe 
priſms are generally divided longitudinally into two; 


and the baſe on which they ſtand is marked with toy = 
diagonal lines, which croſs each other ſo as to divide it of 

into four triangies. Tartarite of foda, which was at A 

- firſt fold as a ſecret, and which was diſcovered at the 5 
ſame time by both Boulduc and Geoffroy in the year Ty 

- 1731, has a bitter taſte. It is decompoſable by fire, 1 
like tartarite of potaſh ; it effloreſces in the air, on 1 
account of its containing a good deal of water in its fa 
cryſtals : it is almoſt as foluble as tartarite of potaſh; — 
and is, like it, decompoſable by air, by mineral acid, the 
and by metallic ſolutions. The mother-water of this 15 
ſalt contains that portion of tartarite of potaſh which up 
entered into the compoſition of the tartareous acidu- 10 
lum. for 
Ammoniac forms with the acidulum of tartar an am- thy 


moniacal tartarite, which cryſtallizes very well by era 
| | poration 
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are rhomboidal pyramids. Macquer {aw ſome of them 
in large priſms, of four, five, or fix ſides; others ſwelled 


in the middle, and terminating in very acute points ; 


and the Academicians of Dijon obtained this ſalt in pa- 
rallelopipeds with two alternate ſloping ſides. This 
ſalt, ammoniacal tartarite, has a freſh taſte, and is de- 
compoſable by fire: it effloreſces in the air; it is more 
ſoluble in hot than in cold water; and it cryſtallizes by 
cooling: lime and the fixed alkalis diſengage the am- 
moniac ; the contact of air, mineral acids, and metallic 


ſolutions, decompoſe it. It appears, that when this 


ſalt is prepared, the tartarite of potaſh, which, in u- 
nion with the tartareous acid, conftituted the acidu- 
lum, or cream of tartar, remains in the mother- 
water, 

Pott and Margraaff have treated the tartareous aci- 
dulum with mineral acids; and the latter obtained 
neutral ſalts, the ſame with thoſe which the ſame acids 
form with potaſh : from which he he has inferred, that 
potaſh exiſts ready formed in the acidulum. Rouelle 
the younger, who proſecuted a ſimilar train of experi- 
ments, obtained the ſame reſults, 'On throwing a pound 
of concentrated ſulphuric acid on an equal weight of 
tartareous acidulum in a very fine powder, the mix- 
ture becomes hot; the reciprocal action of the two ſub- 


ſtances may be promoted by the heat of a balneum ma- 


ric, and by ſtirring them with a ſpatula of glaſs : let 
the heat be continued for ten or twelye hours ; the 
mixture will then become thick like a jelly: then pour 
upon it two or three ounces of boiling diſtilled water 
to render it fluid; and leave it on the balneum-marie 
for about two hours ; then take off the fire, and add 
three pints of boiling diſtilled water: the ſolution is 

„ now 


poration and cooling. Bucquet ſays, that its cryſtals | 
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now coloured and opaque ; it contains naked fulpburl 
acid, a portion of tartareous acidulum, not decompo. 
ſed, and ſulphate of potaſn. Saturate the exceſs of ſul. 
phuric acid with chalk; a precipitate of ſulphate of 
lime, with a ſmall portion of tartareous acidulum, iz 
then produced : filtrate the mixture, and evaporate the 
filtrated liquor; it now affords fo much tartareous aci. 
dulum and ſulphate of lime, that it is reduced to eigh- 
teen or twenty ounces, It is next decanted and eva- 
porated anew ; and it affords; by reft, cryſtals of ſul. 
phate of potaſh ; which may be thus obtained by re. 
peated evaporation and cryſtallization till the whole 
ſolution be exhauſted. This falt is always mixed with 
a little of the tartareous acidulum, and it burns upon 
red iron ; but when lixiviated with a ſufficient quan- 


tity of diſtilled water, it is diſſolved, and the acidulum 


remains on the bottom of the veſſel. This proceſs has 


been deſcribed, and ſucceſsfully FOOT; by M. Be. 


miard, after Rouelle. 

The nitric and the muriatic ad when treated in 
the ſame manner with the tartareous acidulum, at- 
ford nitrate and muriate of potaſh ; which proves in- 
controvertibly the exiſtence of potaſh in that ſub- 
ſtance. 

The tartareous acidulum 2 acquires ſolubility by union 
with-borax and the boracic acid. According to the ex- 
periments of M. de Laffone, one part of the latter 
falt will render four parts of the tartareous acidulum 
. ſoluble. This mixed ſolution affords, by evaporation, 
a greeniſh gummy ſalt, which is very acid. 

The tartareous acidulum appears to be capable of 
uniting, without decompoſition, with moſt metallic ſub- 
ſtances; as has been ſhown by M. Monnet and the 


chemiſts of the academy of Dijon. But as all of thele 


combi- 


„ 
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combinations have been but very little examined, we 


ſhall here ſpeak only of thoſe in which the acidulum is 
combined with antimony, mercury, lead, and iron ; 
becauſe theſe compounds are better known, and much 
more employed in medicine, than the others. 


The combination of the tartareous acidulum with 


antimony bears the name of /?ibiated, or antimoniated 
tartar, It conſiſts of tartarite of antimony and potaſh. 
As it is one of the moſt valuable medicines which che- 


miſtry can ſupply, we may examine its properties with 


care. Since the time of Adrian, who firſt made it 
known to the world in the year 1631, the method of 
preparing it has been much varied. All the pharma- 
copœiæ, as well as the works of chemiſts, differ, either 
in reſpect to the antimonial ſubſtances to be employed 
in this preparation, or in reſpect to the proportions in 
which theſe, the water, and the tartareous acidulum, 
are to be mixed; or laſtly, in reſpect to the proceſs by 
which theſe ſubſtances are to be united in ſtibiated tartar. 


In Bergman's Diſſertation on this medicine, there is an 


excellent table of the various proceſſes which have 


been given for the preparation of tartarite of antimony. 


The ſublimated vitreous white oxide, the brown, and 
the orange-· coloured oxide of antimony, have been ſuc- 
ceſſively recommended for this purpoſe. Some have 
directed to boil theſe ſubſtances with the tartareous a- 
cidulum, and a greater or a leſs proportion of water, 
for ten or twelve hours ; others think half an hour's 
boiling ſufficient : laſtly, ſome writers prefer the eva- 
poration of the filtrated lixivium to dryneſs ; while 
others would have it to be cryſtallized, and only the 
cryſtals uſed in medicine. From theſe various modes 
of preparation, it happens, that tartarite of antimony 
can ſcarce ever be purchaſed twice preciſely of the ſame 
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fkrength and nature; and its effects can never be de. 
pended upon. Geoffroy, who had examined ſeveral forts 
of /tibiated tartar of different degrees of ſtrength, found 
by analyſis, that the weakeſt /?7#b:ated tartar contains 
in the ounce from thirty grains to a dram and eighteen 
grains of oxide of antimony : that which is moderately 


_ emetic, a dram and a half; and that which acts with 
moſt energy, no leſs than two drams and ten grain, 


The vitreous oxide of antimony has been preferred to 
other antimonial ſubſtances for this preparation; be- 
cauſe it diſſolves eaſily by the acidulum of tartar: but 
this metallic glaſs may happen to be more or leſs oxi- 
dated; and according as it is more or leſs oxidated, it 
will be more or leſs emetic. However, a tranſparent 
vitreous oxide of antimony, levigated and boiled in 
water with an equal quantity of tartareous acidulum, 
till the latter be completely ſaturated, then filtrated 
and evaporated by a moderate heat; affords by reſt and 
cooling, cryſtals of antimoniated tartarite; the effects of 
which, as emetics, may be ſafely depended upon. De- 
cant the liquor, evaporate it, and you obtain by ſuc- 
ceflive evaporation a new quantity of cryftals. The 
mother-water contains ſulphur and tartarite of potaſh, 
with a certain quantity of antimoniated alkaline ſul. 
phure. When the mixture of tartareous acidulum, 
vitreous oxide of antimony, and water, which were 
boiled for the preparation of antimoniated tartarite, is 
filtrated, there remains on the filtre a ſeemingly gela- 
tinous, yellow, or brown matter, of which Rouelle has 
taken notice. According to M. Prouſt, this jelly, 
when diſtilled, nds a very inflammable pyropho- 
tus. 

Macquer has propoſed the uſe of white oxide, preci- 


pitated from muriate of antimony by water, inſtead of the 
vitreous 


* 
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vitreous oxide of antimony. That oxide is a vio- 


Jent emetic, and Macquer thought it conſtant in its 


effects. Bergman has adopted Macquer's opinion; and 
in the laboratory of the Academy of Dijon, tartarite of 
antimony has been fince prepared, according to the 


method of that chemiſt and M. de Laſſone. This 


preparation has been very ſucceſsfully employed : the 

requiſite doſe is three grains; and this quantity does 

not affect the ſtomach or the inteſtines too vio- 
lently. | 

Tartarite of antimony cryſtallizes in trihædral py- 

ramids. It is very tranſparent ; it is decompoſed, and 

rendered carbonaceous by fire; in the air, it efflo. 

reſces, takes a dead white colour, and becomes farina- 

ceous. It diſſolves in fixty parts of cold water, and in 
amuch ſmaller proportion of boiling water; it cryſtal- 


lizes by cooling; alkalis and lime decompoſe it. Cal- 


careous and pure water, in large proportions, are ca- 
pable of decompoting it; and it ſhould therefore be 
adminiſtered only in diſtilled water. Alkaline ſul- 
phures, and ſulphurated hydrogenous gas, produce in 
its ſolution a precipitate of a red powder, which 1s a 
kind of ſulphurated oxide of antimony ; and may be 
employed to aſcertain the preſence of this ſalt in any 
liquor with which it may happen to be mixed. Iron 
ſeizes the tartareous acid, and ſeparates the oxide of 
antimony : ſtibiated tartar, therefore, ſhould not be 
prepared in iron veſſels. M. Durande, a phyſician 
and profeſſor at Dijon, has propoſed, that this medicine 
ſhould be publicly prepared by one uniform proceſs, in 
the ſame manner as theriaca, Such a method could 
not but be very advantageous ; the phyſicians might 


then all depend on the effects of this medicine. It ap- 


pears that tartarite of antimony contains that portion of 


tartarite 


652 of the Tartareous Acidulum. 


. tartarite of i which entered into the compoſition 
of the tartareous acidulum ; and is therefore a fort of 
triple ſalt. The tartareous acid may be combined with 
mercury in two ways. The one, which is mentioned 
by M. Monnet, conſiſts in diſſolving in boiling water 
fix parts of the tartareous acidulum with one part of 
oxide of mercury, precipitated from the nitric acid by 
carbonate'of potaſh. This liquor, by filtration and eya- 
poration, afforded him cryſtals, which were decompo- 
fed by pure water. The ſecond method of combining 
mercury with the tartareous acidulum, is, by pouring 
a nitric ſolution of the metal into a ſolution of tarta- 
rite of potaſh or ſoda; a precipitate is thus obtained, 
which conſiſts of mercurial tartarite ; and the nitrate 
of potaſh or ſoda remains diſſolved in the liquor. 

The tartareous acidulum acts in a ſenſible manner 

upon oxide of lead. Rouelle the younger obſerved, 
that the tartarite of lead formed in this operation, does 
not remain diflulved in the liquor; and that the li- 
quor, when evaporated, affords only pure tartarite 
of potaſh, which exiſted, ready formed, in the tarta- 
reous acidulum. This is one of the proceſſes which 
he employed to aſcertain the preſence of potaſh in tar- 
tar. 

Copper and its oxides are eafily ated upon by the 
tartareous acidulum: the reſult is a beautiful green ſalt, 
ſuſceptible of cryſtallization ; but it has not hitherto 
been carefully examined. | 

Iron is one of thoſe metals on which the tartareous 
acidulum acts with the greateſt efficacy. A medicine, 


called chalybeate tartar, is prepared by boiling four 


ounces of levigated iron filings with a pound of white 
tartar, in twelve pounds of water. When the tartar 
is diſſolved, the liquor is filtrated : it depoſites cry- 

| ſtals; 
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ſtals; and theſe may be repeatedly obtained by evapo- 


rating the mother-water. To prepare tartarixed tings 


ture of Mars ; make a paſte of fix ounces of iron filings, 
a pound of white tartar in powder, and a ſufficient 
quantity of water : let this mixture ſtand undiſturbed 
for twenty-four hours ; next, dilute it in twelve pounds 
of water, and boil the whole for two hours, adding 
water to ſupply the room of that which is evaporated; 
decant off the liquor, filtrate it, and concentrate it to 
the conſiſtency of a ſyrup, adding an ounce of alcohol. 


Rouelle obſerved, that the potaſh exiſts at liberty in 


this tincture; and that, by treating it with acids, neu- 
tral ſalts are obtained; which demonſtrate beyond a 
doubt the preſence of the alkah. There are two o- 
ther medicines formed by the combination of the tar- 
tareous acid with iron; one of theſe is ſoluble martial 
tartar, which is a mixture conſiſting of a pound of 
tartarized tinfture of Mars, with four ounces of tarta- 
rite of potaſn, evaporated to dryneſs. The other is 
known by the name of Ball of Mars. Theſe are pre- 
pared by putting one part of filings of ſteel with two 
parts of white tartar in powder, into a glaſs veſſel, with 
a certain quantity of brandy : when the liquor is eva- 
porated, pulverize the maſs, and add more brandy, 


which evaporate again as before; repeat this proceſs 


till the mixture become greaſy and tenacious ; then 
make 1t up into balls. | 

Crude tartar is of great uſe in dyeing; hat-makers 
likewiſe make uſe of it. 

The ſeveral preparations of the tartareous acidulum, 
which we have here enumerated, are chiefly employed 
in medicine. The pure tartareous acidulum 1s thought 
to be refreſhing and antiſeptic; in doſes of half an 
ounce, or an ounce, it acts as a gentle purge and 

. 
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puke. Tartarite both of potaſh and ſoda, is frequently 
taken in doſes of a few drams, to affift the action of o. 
ther purgative medicines. Tartarite of antimony is 
one of the moſt uſeful and moſt powerful medicines 
which chemiſtry affords. This falt is emetic, purgz. 
tive, diuretic, diaphoretic, or diſcuſſive, according to 
the dozes and the circumſtances in which it is admini. 
ftered: It often produces even all theſe effects at once. 
It may be conſidered as a powerful alterative, happily 
qualified to remove obſtructions in the viſcera, when 
adminiſtered in ſmall and repeated doſes: It is given 
as a vomit in doſes of from one to fur grains, diſſolved 
in a few glaſſes of water. A grain of it is ſometimes mix. 
ed with other medici nes to aſſiſt their action: laſtly, if 
acts as an alterative when taken, half a grain at a time, 
diluted in a large proportion of water. M. de Laſſone 
has diſcovered, that tartarite of antimony is rendered 
very ſoluble in water, by mixing with it ammoniaca! 
muriate; and that there reſults from this mixture 2 
ſalt of a nature ſimilar to that of ammoniaco-mercuria! 
muriate. This new triple ſalt cannot but produce very 
powerful effects on the animal œcοõο my. Chalybeated 
tartar, ſoluble martial tartar, and the tartarized tinc- 
ture of Mars, are employed as tonics and aperi- 
tives. 

Such are the ptoperties of the native tartareous ac. 
dulum, or of the tartareous acid, combined by nature 
with a certain quantity of potaſh. It was requiſite to 
examine it with care, as it is ſo very uſeful, and ſo very 
much employed. But this is not the pure tartareous 
acid; and it is of no leſs importance to know the cha- 
racteriſtic properties of that ſubſtance. M. Retzius has 
publiſhed, in the Memoirs of Stockholm for the year 
1770, a procels invented by Scheele for extracting and 
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purifying this acid. Into a ſolution of two pounds of | 


the tartareous acidulum, in boiling water, put waſhed 
chalk, till ſuch time as it ceaſe to produce efferveſcence, 
and there be no longer any of the acid in a ſtate of li- 
berty : the quantity requiſite is ſomewhat more than a 
fourth part of the weight of the acidulum: take out 
the precipitate of calcareous tartarite which is now 
formed, place it on a filtre, and waſh it with cold wa- 
ter; there are uſually thirty-two or thirty-three ounces 
of it, on account of its containing water. The liquor 
decanted from above the precipitate, affords by evapo- 
ration a quantity of tartarite of potaſh, which has not 
been decompoſed, equal nearly to half the acidulum 
employed. Pour upon the calcareous tartarite, in pow- 
der, nine and a halt ounces of concentrated ſulphuric 
acid, diluted in five pounds five ounces of water; leave 
this mixture to digeſt for twelve hours, ſtirring it from 
time to time. Decant the liquor from above the ſul- 
phate of lime; evaporate it, after aſcertaining that 
it contains no ſulphuric acid. In order to that, 
pour into it a. few drops of acetite of lead, or falt 


of Saturn: if the precipitate thus produced be ſo- 


luble in vinegar, the lixivium may be inferred to con- 
tain no ſulphuric acid; but if the precipitate can- 
not be diſſolved in that fermented acid, the lixivium 
ill contains ſulphuric acid; which may be ſeparated 


by digeſting it on a certain quantity of calcareous 


tartarite. Lime may be uſed inſtead of chalk, in the 
proceſs for obtaining the tartareous acid : But as that 
alkaline earth decompoſes the tartarite of potaſh con- 


tained in the tartareous acidulum, the lixivium, when 


lime is uſed, contains only alkali inſtead of tartarite 
of potaſh, as in the former proceſs. The uſe of quick- 


lime in this decompoſition affords more of the acid, be- 
3 25 cauſe 
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cauſe lime decompoſes twice its weight of tartaregy 
acidulum. | | | 

The pure tartareous acidulum obtained in a liquid 
ſtate by either of theſe proceſles, muſt be evaporated 
to dryneſs; then diſſolved again, and cryſtallized ei. 


ther by ſlow evaporation, according to M. Pæcken; or 


by cooling the evaporated liquor to the conſiſtency of 
a clear ſyrup, according to Bergman. It is obtained 
in the form of ſmall ſharp pointed needles, or minute 
priſms ; the form of which it 1s ſcarce poſſible to deter. 
mine. Bergman deſcribes them as divergent leaves; 
M. Retzius compares them to hairs intwined toge- 
ther: They are at firſt very white; thoſe obtained to. 
wards the end of the operation are yellow, 

The cryſtallized tartareous acid- melts, fumes, be- 
comes black, and even takes fire, when brought into 


contact with burning bodies. When diſtilled, it af. 


fords, like the tartareous acidulum, only an acid 
phlegm, a little oil, and a good deal of gazeous car- 
bonic acid mixed with carbonated hydrogenous gas. 
The coal which remains contains neither acid nor alka- 
li: which proves that no alkali is formed in conſe- 
quence of the decompoſition of the tartareous acid by 
fire : this acid, however pure, is always oily, For this 
reaſon it 1s called the tartareous acid, and its falts tar- 
tarites. | 
It is not liable to alteration in the air: It is much 
more ſoluble than the tartareous acidulum: Its taſte is 
very pungent: It reddens the tincture of violets, as 
well as that of turnſole. It diſſolves aluminous earth, 
and forms with it an aluminous tartarite, which takes 
only a gummy or mucilaginous conſiſtency by evapo- 
ration. | 
In combination with magneſia, the pure tartare- 
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63 acid forms a ſalt; which alſo, inſtead of cryſtal. 


reotis 
f lizing, gives a ſort of gelatinous matter. 
iquid By combination with lime, it affords an almoſt inſo- 
rated luble falt. | 
d ei. A little potaſh poured into this ſolution, precipitates 
1: or the tartareous acidulum, or cream of tartar, in cryſtals. 
cy of This diſcovery, made by Scheele and Bergman, throws 
uned more light than any other facts known, on the nature 
nute of this vegetable ſalt. No farther proofs are requiſite, 
eter. as M. de Morveau ſays, to determine the principles of 
ves; which the tartareous acidulum conſiſts: we know it to 
Oge- conſiſt of tartarite of potaſh with exceſs of acid ; but, 
| tos what is very ſingular, this acid, naturally very ſoluble, 
ſuddenly loſes that property when about half ſaturated 
be. with potaſh ;- which, however, is very ſoluble by itſelf. 
into This fine experiment alſo proves, that the tartareous 
af. acid is not in any manner altered by Scheele's proceſs; 
acid for with about one-fourth or one-third of its own weight 
care of potaſh, it forms an acidulous falt, ſimilar in nature to 
gas. the acidulum from which it was obtained. With a 
ka- greater proportion of potaſh, it forms a neutral ſalt, 
Ue- completely faturated and ſoluble, which is tartarite of 
by potaſh, or vegetable ſalt. 
his The tartareous acid with ſoda forma A e 
are i neutral ſalt, or tartarite of ſoda (/t of Seignette), 
which is very pure, With ammoniac it affords a cry- 
ch ſtallizable ammoniacal tartarite. M. Retzius informs 
Is us, that the tartareous acid, when combined with 4 
2s quantity of ammoniac conſiderably leſs than what 1s 
h, required to faturate it, forms a ſcarce ſoluble ammo- 
es niacal tartareous acidulum, which cryſtallizes like the 
_ common cream of tartar, or tartareous acidulum of 
potaſh. 
e- Although the tartareous bare not ſo ſtrong an affi- 
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nity with the alkalis as the mineral acids; yet theſe 
latter ſalts, when they decompoſe tartarite of potaſh or 
ſoda, do not completely ſeparate the baſe, but diſen- 
gage the tartareous acid into the ſtare of acidulum, of 
Potaſh, or of ſoda The pure tartareous acid does it. 
ſelf partly decompoſe ſulphate, nitrate, and muriate 
of potaſh, and ſeparates ſo much of the alkali as is re. 
quiſite to bring it into the ſtate of tartareous acidu- 
lum, or acidulated tartarite of potaſh. It does not 
produce the fame effect on nitrate and muriate of 
potaſh. 

M. Hermſtadt aſſerts, that the tartareous becomes 
oxalic acid by means of the nitrous acid. Bergman 
- could not effect this change ; but he failed probably on 
account of employing too little of the nitrous acid. As 
the nitrous acid gives out nitrous gas, when it accom- 
pliſhes the tranſmutation of the tartareous acid; the 
only difference between the tartareous and oxalic acids 
would appear to be, that the latter contains a greater 

quantity of oxigene. 

The tartareous acid is incapable of acting on ſilver, 
gold, or platina ; it diſſolves their oxides. Its action on 
copper, lead, and tin, is imperceptible ; it diſſolves the 
oxides of theſe metals, and deſtroys the red colour of 
oxide of lead. 

It diſſolves iron with a very gentle eſferveſcence. 

It proauces no alteration on antimony in a metal- 
lic ſtate, but acts with ſufficient force to diſſolve its 

- oxides. 

It ſeparates lime from the nitric, the muriatic, 
the acetous, the formic, and the phoſphoric, acids. 

It precipitates the nitric ſolution of mercury, the mu- 
riatic ſolution of lead, Ke. 
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Its attractions are repreſented by Bergman in the fol- 
lowing order: lime, barytes, magnelia, potaſh, ſoda, 
ammoniac, aluminous earth; oxide of zinc, iron, 
manganeſe, cobalt, nickel, lead, tin, copper, biſmuth, 


antimony, arſenic, ſilver, mercury, gold, platina, wa- 


ter, and alcohol. 


8 II. Of the Oxalic Acidulum, or Salt of Sorrel, that 
zs fold in commerce, and of the pure Uxalic Acid. 


HE ſalt of ſorrel fold in the ſhops, or the oxalic a- 
cidulum, is extracted in great quantities at Hartz, 


in Thuringia and Swabia, from the juice of ſorrel, call- 


ed by Linnæus oxalis acetoſella. An hundred pounds 
of this plant, cut down in a ſtate of vigorous vegeta- 
tion, afford, according to M. Savary, fifty pounds of 


_ expreſſed juice; which fifty pounds of juice afford on- 


ly five ounces of concrete ſalt by evaporation and ery- 


ſtallization. The ſalt of ſorrel that comes from Swit- 


zerland, is diſtinguiſhed in commerce as the moſt 
beautiful and the whiteſt : that from Forets in Thu- 


ringia is dirty and yellowiſh. 


The juice of ſorrel has been long knots to afford a 
neutral ſalt by evaporation. Duclos mentions it in 


the Memoirs of the Academy for 1568; Juncker like- 
wiſe ſpeaks of it. Boerhaave, who compares this falt 
to tartar, has given a very accurate deſcription of the 


proceſs for obtaining it. M. Margraaf diſcovered, 
that potaſh entered into the oxalic, as well as into the 
tartareous acidulum. But the nature of this ſalt was 


by no means exactly known, till the experiments of 
1 Meſſrs 
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Meſſrs Savary, Wenzel, Wiegleb, Scheele, and Berg. 


man, were communicated to the world. 

The oxalic acidulum exiſts in ſin- Il white cryſtals, 
opaque, and needled or lamellated. Their form has not 
been yet fully aſcertained ; although Capeller and 
Ledermuller have deforibiet them as they appeared 
through the microſcope. M. de Liſle repreſents them 
as very oblong parallelopipeds. hey conliſt of col- 
lections of long thin leaves, joining at- one end, but ſe. 
parate at the other. The tafte of this falt is four, 
poignant, and at the ſame time bitter. It communi- 
cates a deep red colour to tincture of turnſole and blue 
paper. Four hundred and eighty grains of this acidu- 
lum, diſtiiled in a retort by a fire, the heat of which 
was properly regulated, afforded M Wiegleb one hun- 


dred and fifty grains of palegm ſtrongly acid, without 
either ſmell or colour. There remained one hundred 


and ſixty grains of grey ſalt, from which. one hundred 
and fifty-ſix grains of vegetable alkali were obtained. 
About four grains of concrete acid ſalt were likewiſe 
ſublimed into the neck of the retort : not a drop of oil 
paſſed In this proceſs of diſtillation there were one 


hundred and tlixty-fix grains of loſs. But as M. Wieg- 


leb does not mention what elaſtic fluids were diſenga— 
geil in this analytis, 155 lots was probably owing to the 
diſengagement of water in vapours, and of carbonic 
acid ga mixed with a little hydrogenous gas and 
carbonaceous Fes By e Oy 8885 with 
dulum to > bo leſs oily tha jan the other. The os acl ont 
theretore, obtained by this diſtillation, is pure OX:1C 
acid; whereas the tartareous acidulum, when treated 


with fire, affords an altered acid, diflerent in nature 


from the tartareous acid, which we call the pyro bar- 
| | ZAarecus 
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#areous acid. It is becauſe the acid of ſorrel contains 


{ little oil, that we call it the oxalic acidulum and 


acid; while to the more otly acid of tartar, the rules 


of our methodical nomenclature require us to give the 
name of the tartareous acid. 5 

The oxalic acidulum, when pure, ſuffers no altera- 
tion by expoſure to air; it is more ſoluble than the 


tartareous acidulum. According to M. Wiegleb, a 
drachm of oxalic acidulum from Switzerland requires 


to diſſolve it only {ix drachms of boiling water; but 
though other ſix drachms of boiling water be added, 
it is entirely precipitated by cooling. According to 
M Wenzel, it is even much more ſoluble than M. 
Wiegleb repreſents it; for he found, by experiment, 
nine hundred and ſixty parts of boiling water to take 
up fix hundred and ſeventy-five parts of this falt: but 
its ſolubility varies, according as it is more or leſs acid; 
which again depends on the quality of the plant from 
which it is extracted. 
The oxalic acidulum combines with barytes, mag- 


neſia, ſoda, ammoniac, with which it forms triple 


falt (or triſules.) Lime decompoles, by detaching its 
acid, both that part which is in a ſtate of liberty, and 
that which is in combination with the potaſh. One 
hundred grains of chalk decompoſe one hundred and 
thirty-ſeven grains of the oxalic acidulum. Lhe pre- 
cipitate of calcareous oxalate that is depoſited, weighs 
one hundred and ſeventy-five grains; the fupernatant 
liquor affords by evaporation thirty-two grains of car- 
bonate of potaſh, This proceſs cannot be uſed in pre- 


_ paring the pure oxalic acid, money the tartareous acid 


be obtained pure by it : for calcareous oxalate 1s not 
decompoſable by ſulphuric acid, like calcareous tar- 
tarite : on the contrary, the oxalic acid has ſo ſbrong 

1 an 
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an affinity with lime, that it attracts this earth from all 
other acids; and one certain teſt of the purity of | 
the oxalic on, or ſalt of ſorrel, is, to pour a ſo- | 
lution of it into water impregnated with calcareous 
ſulphate: when the acidulum has been rea'ly extracted 
from ſorrel, it produces i in the water a copious preci- 
pitate. | 

The ſulphuric acid contributes to the diſengage. 
ment of the oxalic acid from the acidulum by means 
of heat, according to M. Wiegleb. The nitric acid 
decompoſes the acidulum, and ſeparates the alkali; 


OY RR” OO OE EIT TA 


but it has much more difficulty to accompliſh this on 
the oxalic than on the tartareous acidulum, according : 
to Margraaff's experiments. be 
The oxalic acidulum acts upon iron, zinc, tin, an- | 
timony, and lead. It diſſolves the oxides: of all the 
other metals, forming with them triple cryſtallizable \ 
ſalts, which are not deliqueſcent, and in which the 5 
potaſh always remains in union with the acid; it pre- l 
cipitates the nitric ſolutions of mercury and ſilver. M. £ 
Bayen, by evaporating the ſupernatant liquor from a- t 
bove theſe precipitates, obtained nitrate of potaſh, and 
thus eſtabliſned more certainly the exiſtence of alkali r 
in this acidulum. t 
To prepare the oxalic acid by ſeparating the potaſh a 
of the acidulum, diſtillation, as we have already ſeen, b 
may be employed: but this proceſs affords only a ſmall WM l 
quantity; and that which Scheele has recommended, f 
being eafier performed, and more certain in its re- v 
ſults, is therefore preferable. Saturate the oxalic acid fi 
with ammoniac; pour into this triple ſolution, conſiſting n 
of oxalic acid, with ammoniac and potaſh, a quantitʒ n 
of barytic nitrate. A precipitate of barytic oxalate 18 = 
thus produced, and the nitric acid retains the potaſh t 


and 
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uy ammoniac : After waſhing the barytie oxalate, 


decompoſe it with ſulphuric acid. The ſalphate- of 
barytes that is now formed, remains inſoluble at 
the bottom of the liquor. Decant off the liquor; 
ſeparate the portion of ſulphuric acid which may 


ſtill be contained in it by barytie oxalate, diſ- 
| ſolved in boiling water; and when it ceales to af- 


ford a precipitate, the liquid may be conſidered as 
containing pure oxalie acid, and decanted off from 
above the precipitate. It is next to be evaporated with 
proper care; and it now affords the ſalt, by cooling, in 
quadrilateral priſms, with their ſides alternately broad 
and narrow, and terminating in dihedral ſummits. 


Theſe cryſtals are often i in the form of ſquare or rhom- 


boidal plates. 

This concrete acid has a very Rronz ſour taſte; ſe- 
ven grains communicate a ſenſible acidity to two 
pounds of water. It reddens all blue vegetable co- 
lours. A grain of this ſalt communicates to 3600 


grains of water the property of reddening paper tine- 


tured with turnſole. 
The concrete oxalic acid, when expoled to a mode- 
rate fire, becomes dry, and 1s covered over with a 
thick cruſt ; it is in a ſhort time reduced to powder, 
and loſes . 3 of its weight. When diſtilled in a retort, 
by a ſtronger fire, which muſt not, however, be vio- 
lent, it liquefies, becomes brown with ebullition, af- 
tords an acidulated phlegm, and is partly ſublimated, 
without alteration. There is at the ſame time diſengaged 
from it a gas mixed with carbonic acid, and hydroge- 
nous gas. When expoſed to a violent heat, it affords 
more gas, leſs ſublimated concrete acid, and more aci- 
dulated phlegm, that is not liable to cryſtallization ; at 
the bottom ot the retort there remains only a grey or 
| 2:4 brown 
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brown maſs, amounting to one-fiftieth part of the acid 
employed. When put upon a coal burning in the air, 
it emits a very acrid white ſmoke, which irritates the 
lungs in a very lively manner: the reſidue which it 
leaves 1s white, without any mixture of carbonaceous 
matter. Such is the reſult of the decompoſition of the 
oxalic acid by fire that was obſerved by Bergman, 
The Abbe Fontana has obtained near double the quan- 
tity of gas; but that, as we have already ſhown, de- 
pends on his having applied a ſtronger heat, with 


a view to effect a thorough decompoſition of the a- 


cid. - 

When expoſed to moiſt air, the concrete oxalic acid 
remains deliquieſcent, but in hot air it rather becomes 
dry. Cold water diſſolves a quantity of it equal to one. 


half of its own weight. When cryſtals of this acid are 


caſt into cold water, a faint noiſe is heard, which muſt 
be produced by a ſudden breaking of their particles. 
The ſpecific gravity of this cold ſolution is 1.0593, ac- 
cording to M. de Morveau. No acid vapour rites with 
the water of the ſolution when evaporated, not even 
by ebullition. Boiling water diffolves a quantity of 
this concrete acid- falt equal to itſelf in weight: One 
half is precipitated in cryſtals by cooling. 

The oxalic acid diſſolves aluminous earth. This ſo- 
lution affords, by evaporation, a yellowiſh maſs, tran- 
ſparent, ſoit, and aſtringent ; which attracts moiſture 
from the atmoſphere, and reddens turnſole. This falt 
ſwells in the fire: it then loſes its acid, and the alumi- 
nous earth remains a little coloured, It is decompo- 
ſable by mineral acids. 

In combination with barytes, it forms a ſcarce ſo- 
luble ſalt; which, with an excefs of the acid, affords 
angular cryſtals. Hot water, by depriving them of 


that 
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that exceſs, renders them opaque, ann and in- : 


ſoluble. 
With magneſia, it affords a white ſalt in pow- 


der, which is decompoſable by the fluoric acid and ba- 
rytes. | 
"The oxalic acid, fturated with lime, forms a falt 
inſoluble in water, pulverulent, and not decompoſable 
by fire; for ſo ſtrong is the affinity between this acid 
and lime, that it detaches this baſe from every other 
acid. On account of this property Bergman has pro- 
poſed the uſe of the oxalic acid for aſcertaining the 
preſence and the proportion of hme in mineral waters, 
or in any combination with other acids. Cilcdrevus 
oxalate gives a green tinge to ſyrup of violets. 

The oxalic acid combines with potaſh; and the neu- 
tral ſalt, with an exceſs of either of the two principles, 
is ſuſceptible of cryſtallization. Oxalate of potaſh is 
very ſoluble in water, and decompoſable by the action 
of fire and of mineral acids. Pure oxalate acid, added 


in drops to a ſolution of this ſalt, ſoon produces a preci- 


pitate, which appears to be oxalic acidulum, the ſame 
as the common /alt of ſorrel. 

With two-thirds of ſoda the oxalic acid forms a falt 
which is ſcarce ſoluble, but diſſolves beſt in hot water, 
and turns ſyrup of violets green. An exceſs of the a- 
cid forms acidulous oxalate of ſoda, which! is ſcarce ſo- 
luble. 

With ammoniac, the oxalic acid affords ammoniacal 
oxalate, which cryſtallizes, by flow evaporation, into 
quadrilateral priſms. By fire this ſalt is decompoſed ; 
and then it yields ammoniacal carbonate, formed by 
the deſtruction of the oxalic acidulum. An exceſs of 
the acid . into a ſolution of this lalt, precipitates 

from 
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from it an ammoniacal oxalic acidulum, in cryſtal 

much leis ſoluble in water than the pure neutral ſalt. 
The oxalic acid is ſoluble in mineral acids. lt im. 

browns the concentrated ſulphuric acid; it is deco po- 

ſed by the nitrous acid, and reduced into carbonic dd 
in conſequence of the decompoſition. This acid gene- 
rally combines much eaſier with metallic oxides than 
with the metals themſelves. 

1. With oxide of arſenic, it forms priſmatic cryſtals, 

T fuſible, very volatile, and decompoſable by heat. 

2. With oxide of cobalt, a pulveriſed lalt, of a bright 
roſe colour, and ſcarce foluble. 

3- With oxide of biſmuth, a white falt in powder, 
very little ſoluble in water, 

4. With oxide of antimony, a ſalt in cryſtalline 
grains, 

5. With oxide of nickel, a ſalt, of a white or green- 
iſh yellow colour, and ſcarce ſoluble. 

6. With oxide of manganeſe, a ſalt in a white pow- 
der, which becomes black in the fire. 

7. With zinc, the ſolution of which is attended with 
efferveſcence, a pulverulent white ſalt. 

8. It diflalves oxide of mercury, and reduces it to a 
white powder, which is rendered black by the contact 
of light. This acid decompoſes mercurial ſulphate and 
mercurial nitrate. 

9. Tin, by its action, is firſt rendered black, and af- 


terwards covered with a white powder. The ſalt Which 


it forms with this metal is of an harſh taſte. It cryſtal- 
lizes into priſms by evaporation judiciouſly conducted; 
when evaporated by an intenſe heat, it leaves a tran- 
ſparent mals, reſembling horn. 


10. It tarniſhes lead, but diſſolves its oxide better. 
The 
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The ſaturated liquor depoſites {mall eryſtals, which 
may alſo be obtained by pouring oxalic acid into a ſo- 
lution of nitrate or muriate of lead, or into acetite of 
the ſame metal. 

II. It acts on iron filings; and as there is water de- 
compoſed in this ſolution, there is. of conſequence, hy- 
drogenous gas diſengaged. Oxalate of iron is ſtiptic: 
it affords greeniſh- yellow priſmatic cryſtals, decompo- 
ſable by heat. 

Yellowiſh oxide of i iron, in combination nh this a- 
cid, affords a yellow falt, fimilar to that which is ob- 
tained by pouring liquid oxalic acid into a ſolution of 
ſulphate of 1ron. 

12. It acts on copper, and entirely diſſolves the oxides of 
this metal. The ſalt thus formed is of a clear blue colour, 
and ſcarce ſoluble. This ſalt may be likewiſe obtain- 


ed by precipitating ſulphuric, nitric, muriatic, and a- 


cetous ſolutions of copper with oxalic acid. 

13. Oxide of filver precipitated by potaſh, diſſolves 
in a ſmall proportion in this acid. The beſt way of ob- 
taining this ſalt is by precipitating the nitric ſolution of 
filver with oxalic acid; a white ſediment is produced, 
ſcarce ſoluble in water, and liable to become brown by 
the contact of light. 

14. This acid ſcarce acts on oxide of gold. 

15. Laſtly, it diſſolves the precipitate of platina 
produced with foda. This ſolution. is ſomewhat yel- 
low, and affords cryſtals of the ſame colour. 

Such are the phenomena of the combinations of the 


oxalic acid, as defcribed by Bergman. 


That celebrated chemiſt accompliſhed all theſe com- 
binations with artificial oxalic acid, prepared from ſu- 
gar and nitria acid. Sugar, as well as all mucilages, 
ex- 
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extracts, ſweet oils, and farina, affords, when treated 
with nitrous acid, an acid perfectly the ſame with pure 
oxalic acid, as has been aicertained by Scheele. All 
thele matters, and even a great many animal ſubſtan. 
ces, as has been diſcovered by M. Berthollet, contain 
therefore the radical. principle of the oxalic acid, want. 
ing nothing but oxigene to complete the acid. 
Bergman was the firſt who diſcovered that ſugar, 
treated with nitrous acid, formed a peculiar acid: he 
gave it the name of the acid of ſugar, or faccharine acid; 
which it retained for ſeveral years, till Scheele ſhowed 
it to be preciſely of the ſame nature with the oxalic 
acid, extracted from falt or ſorrel by the proceſs above 
deſcribed. He ſhowed the identity of theſe acids, by 
forming the ſcarce foluble oxalic acidulum, or /alt of 
forrel, from a combination of a ſmall quantity of ſoda 


with the ſaccharine acid. Here then is a vegetable 


acid which exiſts in an acid ftate in but few vege- 
table matters, but of which the baſe is exceedingly co- 
pious in thoſe matters, and appears to pals unaltered 
into animal bodies. In the following chapters, we 
ſhall ſee that this acid is probably, like all other vege- 
table acids, a compound. of hydrogene, carbone, and 
oxigene; and that the only difference between it and 
the other vegetable acids is in the proportions of their 
principles. 

The baſe or radical principle of the e acid ap- 
pears to exiſt in greater plenty in infipid matters than 
in ſugar ; though it was once believed, that ſaccharine 


bodies afforded moſt of it From ſugar, Bergman ob- 
tained only a third part of its weight of oxalic acid: 


and from wool M. Berthollet has obtained a quan- 
tity equal to more than half the weight of the 
wool. | 

| The 
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The pure oxalic acid is uſed no where but in the 
laboratory; the chief uſe to, which it is there ap- 
plied, is to aſcertain the preſence of lime. The ox- 
alice acidulum, or ſalt of ſorrel, is uſed to efface ſtains 
of ink from white ſtuits, wood, ivory, &c. on ac- 
count of its having ſo ſtrong an affinity with iron; 
but the pure oxalic acid being more foluble, might be 
more advantageoully uſed for ſuch purpoſes. 


END OF VOLUME SECOND. 
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